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The Honorable Gerald L. Baliles
Governor of Virginia
State Capitol
Richmond, Virginia 23219
Dear Governor Baliles:
The forty-fifth Annual Report of the Virginia Institute of Marine Science/School of
Marine Science of the College of William and Mary is respectfully submitted. This
report is for the year ending June 30, 1986.
Continued focus on the Chesapeake Bay research initiatives has provided concrete
results as well as deeper insights into the relationships which control the productivity
of the Chesapeake Bay system. The efforts have addressed the seed oyster beds in
the James River, organic pollutants in our tributary estuaries, and the factors
controlling finfish stocks. In addition, a major thrust has been advanced on the
toxicity of tributyltin, an additive to marine antifouling paints, to the early life stages of
clams and oysters. These studies will assist managers in formulation of strategies for
sustaining the recreational and commercial use of our waterways without jeopardy to
the marine resources.
In addition to the ongoing program in graduate education, we have continued to stress
educational programs focusing on younger students, those on whom the future of the
Bay depends. We have had the pleasure of hosting a group of twenty students
participating in the Governor's School for the Gifted and Talented. Moreover, the
educational staff has reached across the expanse of the Commonwealth by placement
of the first Bay Team classroom teacher to take the story of the Bay and its resources
to more than 15,000 young students.
To serve the Commonwealth in its stewardship of the marine environment remains our
center of focus. We are proud of that role and look forward to new successes in
understanding, and the translation of that understanding to effective assistance in
resource management. We appreciate your leadership in strengthening educational
programs, and marine r~source research and management.
Sincerely,

Paul R. Verkuil
President

THE COLLEGE OF WILLIAM AND MARY
BOARD OF VISITORS
Anne Dobie Peebles.................................................................... Rector
Hays T. Watkins................................................................. Yice Rector
Heniy T. Tucker, Jr................................................................ Secretary
James W. Brinkley
Sharon A. Coles-Stewart
Richard J. Davis
Robert J. Faulconer
Stewart H. Gamage
Lewis L. Glucksman
Pamela C. Harriman

A. Linwood Holton
Carlisle H. Humelsine
Joseph R. Koons
James W. McGlothlin
Harriet N. Storm
John H. Tucker, Jr.
James E. Ukrop

OFFICERS OF ADMINISTRATION
Paul R. Verkuil ..................................................................... President
George R. Healy ...................................................................... Provost
Lawrence W. Broomall, Jr........................... Yice President for Business Affairs
Duane A. Dittman ............................ Yice President for University Advancement

VIRGINIA INSTITUTE OF MARINE SCIENCE
SCHOOL OF MARINE SCIENCE
ADMINISTRATION
Frank 0. Perkins ......... Director of VIMS and Dean of the School of Marine Science
John M. Zeigler .......... Associate Director of VIMS and Associate Dean of the
School of Marine Science
Paul V. Koehly ........... Associate Director for Finance and Administration
Michael Castagna ......... Assistant Director and Head, Eastern Shore Laboratory
Maurice P. Lynch ........ Assistant Director and Head, Division of Marine Resource
Management
George C. Grant ......... Assistant Director and Head, Division of Fisheries and
Biological Oceanography
Robert J. Byrne .......... Assistant Director and Head, Division of Physical and
Engineering Sciences
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MARINE SCIENCE DEVELOPMENT COUNCIL
The Marine Science Development Council is an advisory body composed of leaders from
Virginia's business and industrial communities who are interested in the continuing vitality of VIMS
and its role in advising managers of Virginia's marine and estuarine natural resources. The primary
function of the Council is to advise the Dean/Director of the Institute on planning and implementation
of research and advisory services programs as they relate to the private sector.
Additionally, the Council advises the Institute on its private sector initiative program. This
program is directed toward assisting VIMS in securing private resources to accomplish its goals.
The membership of the Marine Science Development Council includes the following persons:

Mr. George W. Roper, II, Chairman
Senior Vice President
Norfolk Shipbuilding and Drydock
Corporation
Norfolk, Virginia

Vice Admiral Vincent A. Lascara
U.S.N. (Ret.)
Vice President
The Jonathan Corporation
Norfolk, Virginia

Dr. Wallace W. Atwood, Jr.
Former Director
Office of International Relations
National Academy of Sciences
White Stone, Virginia

Mr. E. Morgan Massey, President
A. T. Massey Coal Company, Inc.
Richmond, Virginia

Mr. Fred M. Biddlecomb, Treasurer
Virginia Watermants Association
Reedville, Virginia
Mr. Samuel C. Brown, Jr.
';;!nior Vice President
Corporate Technical Assessment
Virginia Electric and Power Company
Richmond, Virginia
Mr. Julian F. Cox, Jr.
Vice President-Technical
Newport News Shipbuilding
and Dry Dock Company
Newport News, Virginia
Mr. Louis N. Dibrell, Jr.
Former Executive Vice President
Dibrell Brothers, Incorporated
Danville, Virginia
Mr. Frederick V. Ernst
Group Vice President-Pulp and Paper
Chesapeake Corporation
West Point, Virginia

Mr. John R. Miles, President
J. H. Miles & Company, Inc.
Norfolk, Virginia
Mr. William C. Monroe, A.I.A.
Caro, Monroe, Liang - Architects
NewportNews, Virginia
Mr. Joseph R. Neikirk, Vice President
Personnel and Labor Relations
Norfolk Southern Corporation
Norfolk, Virginia
Mr. Samuel Sandler
Chairman of the Board
Sandler Foods
Virginia Beach, Virginia
Mr. GuilfordD. Ware
Crenshaw, Ware & Johnson
Norfolk, Virginia
Captain J. Maury Werth, U.S.N. (Ret.)
Former Superintendent of the
U.S. Naval Observatory
Hagerstown, Maryland

Mr. Emory A. Gross
Vice President - Operations
Virginia Chemicals, Inc.
Portsmouth, Virginia

Mr. Scott C. Whitney, Professor of Law
George Mason University and
Director, Institute of Law and Public
Health Protection
Arlington, Virginia

Mr. H. R. Humphreys, Jr., President
Standard Products Company
Kilmarnock, Virginia

Mr. George A. Zahn, Jr., President
Deepsea Ventures, Inc.
Gloucester Point, Virginia
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Oyster tongers on the James River in the 1950's. (Photographed by A. Aubrey Bodine)
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In planning its activities over fiscal year 1985-1986 the Institute continued to rely
on advice from the agencies involved in management of natural resources, the
business community at large, the General Assembly, and the Marine Science
Development Council. This advice helped the Institute expend its resources and time
on efforts of greatest value to the Commonwealth.

EXECUTIVE
S~ARY

Graduate Education
The Bylaws of the School of Marine Science were revised and approved by the
Board of Visitors in 1986, reflecting the more clearly defined relationship which has
emerged with the College of William and Mary. This was the first revision since 1981
when they were first adopted.
Eight Doctor of Philosophy degrees and five Master of Arts degrees were
awarded during the year. The student body size increased, but is within the range of
fluctuation experienced in the last five years.

Research Activities
Significant advances were achieved in several of the fifteen ongoing research
programs. Highlights include those addressing the distribution and effects of toxic
organic chemicals, the role of seasonal climate variability on finfish stocks, and
circulation in the James River. Particular effort was devoted to the toxicity of
tributyltin, as an additive to antifouling marine paints, on the embryos and larvae of
the oyster and hard clam. Results indicate acute effects at very low concentrations.
Studies are continuing on toxicity to other life stages as well as the role bottom
sediments may play as toxic reservoirs.
Research on the effects of climate variability continued to focus on croaker and
summer flounder. The model for croaker, based on winter water temperatures and fall
winds on the continental shelf, successfully predicted a dominant year class for the
summer of 1985. Progress was made toward a similar prediction model for summer
flounder.
The water circulation in estuaries has long been recognized as complex. During
the past year highly significant advances were made on the role of estuarine fronts as
they affect intermediate scales of transport (hundreds of meters). More importantly,
studies in the James River indicate that these features play a highly significant role in
the retention of oyster larvae within the seed oyster beds.
Fifty-three articles were published in the scientific literature. Nine Marine
Resource Reports, two Educational Series publications, two Marine Resources
Advisory articles, and three Special Reports in Applied Marine Science and Ocean
Engineering were published in-house.
Advisory Activities
Advisory interactions with the commercial fishing industry in Virginia and the
public increase each year, and this past year was no exception. Outreach programs
with the soft shell crab, oyster, finfish and seafood processing industries have not
only increased, but also shown measurable results this year. An increase in soft shell
crab production of over 100,000 dozen per year, for instance, can be directly
attributed to advisory activities. As a result of international marketing, there is a
documented increase in Virginia seafood exports, particularly to Japan.
Television programs which focus on marine science are bringing the lnstitute's
efforts to the general public on a monthly basis. The aquarium programs have
attracted nearly a hundred volunteers to assist with various Institute programs and
increase sharing of environmental, resource and research information.
Studies sponsored through Advisory Services, with the commercial fishing
industry and the marine recreation industry, provide funding and incentives for a
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Studies sponsored through Advisory Services, with the commercial fishing
industry and the marine recreation industry, provide funding and incentives for a
variety of scientific research initiatives. This year research has been initiated on the
rock crab ( Cancer irroratus), and research on the pelagic fishing industry is
continuing. These studies provide fundamental research results, lead to advice to the
industry and also result in information and publications of benefit to the general public
and the state's management agencies.
Advisory Services hosted twenty students from the Governor's School for gifted
and talented Virginia high school students. The initial program was so successful,
plans have already been made for VIMS to take part in this summer enrichment
initiative on a regular basis. The educational staff also began an extremely wellreceived instructional program on the Chesapeake Bay. Over 1,500 Virginia students
learned about the Bay and its resources from the first "Bay Team" teacher. This
teacher was trained by advisory staff and the instructional program is coordinated by
the educational staff at VIMS.

Financial Management
Accounting and administrative systems underwent a state audit, the first since FY
1983. The audit revealed no material deficiencies. Progress continued in financial
system design and development
Significant energies were expended to further merge the lnstitute's planning into
the state's higher education program process. Management staff began actively
participating in the State Council of Higher Education Committees formulating state
policies on faculty salaries, equipment trust funds and major repair and maintenance
funds.
The sponsored research activity increased, again building on the prior year's
increase. The expenditures for FY 1986 totalled $2,902,900 representing a 24%
increase over FY 1985 activity of $2,332,900.
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The areas of emphasis for the year were enhancing existing systems and preparing
for significant organizational and system changes. The financial and administrative
systems were audited by the state Auditor of Public Accounts (APA) and the Internal
Audit Office of the College of William and Mary. The APA, FY 1985, audit was the
first since that of FY 1983. The audit revealed no material deficiencies in our financial
management but did provide useful suggestions for improving internal controls.
The enhancement to existing systems focused on the conversion of manual
systems to more automated, computer-based systems. Development continued on the
Personnel Budgetary Management System. A system was developed to assist in the
generation of fiscal year budgetary information. The automation of the Accounts
Payable area has enabled the Institute to make significant progress towards the goals
established under the state's Prompt Payment Act.
Management invested significant time into merging the Institute's financial
planning into the state's Higher Education format. The effort expended resulted in
proper recognition of the funding required to enact the Governor's Faculty Salary
Benchmark Program, conversion of 20 classified faculty members to contract faculty
status and participation in numerous Higher Education committees of the State Council
of Higher Education (SCHEV). The Institute currently participates on the SCHEV
Committees of Higher Education Equipment Trust Fund, Faculty Salary Benchmark
and Maintenance Reserve.
The latter half of the year brought recognition of next year's primary activities.
The state's Department of Accounts began implementation of a new accounting
system, CARS II, for July 1, 1986. Concurrently, work began on the Institute's
participation in the Higher Education Equipment Trust Fund for September 1, 1986
and preplanning for the new internal Financial Reporting System (FRS). Finally,
revised account structures and attributes were developed to support a reorganization of
the lnstitute's scientific divisions planned for early FY 1986-1987.

FINANCIAL
ADMINISTRATION
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GRADUATE
EDUCATION

Dr. Rudolf Bieri teaches a class in Marine Chemistry.

No significant changes in the student body were observed during the 1985-1986
academic year. New matriculations were well within the expected range. Foreign
student matriculation increased but it is too early to say if this increase is due to the
escalated foreign enrollment predicted for the United States as a whole.
Eight Doctor of Philosophy degrees and five Masters degrees were awarded to
graduates from the School of Marine Science this past year.
The Board of Visitors approved a revised set of bylaws for the School of Marine
Science during the year, updating the original bylaws approved in 1981. The Bylaws
are presented in Appendix X. Faculty status change from the state classified system to
an unclassified system was completed.
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STATISTICAL PROFILE FOR THE
ACADEMIC YEARS 1983, 1984 AND 1985
All students who registered in the fall of 1983, 1984 and 1985

Ph.D.

1983
1984
1985

M.A.

Female

Male

33
33
39

14
10

1983
1984
1985

10

Students Registered

1983
1984
1985

109
110
119

Resident Status:

1983
1984
1985

Male

1983
1984
1985

Female

42
37
36

1983
1984
1985

Students on Leave

Total

133
126
139

24

16
20

In-State

67
61
59

25

30
34

Out-of-State

Foreign

10

37
39
45

10

15

Student Support for Fall 1985
Assistantships
Fellowships (GPOP awards and foreign scholarships)
Internships
William and Mary Teaching Assistantships
William and Mary Workship

79

1DTAL

88

6
0
1

--2

Marine Science Degrees Awarded by the College of William and Mary
for the Past Five Academic Years
Academic Year

Masters

1981-1982
1982-1983
1983-1984
1984-1985
1985-1986

Doctorates

10

3
5

6
10

12

5

8

15
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Matriculations in the School of Marine Science
for the Past Five Academic Years

Academic Year

1982-1983
1983-1984
1984-1985
1985-1986

Inquiries

183
332
370
335

Applications
Completed

86
63
77
78

No. of New
Students Who
Matriculated

19
19
13

26
9

Summer Intern Program
The Summer Intern Program for undergraduate minority students continued its
second year. An Exxon Foundation grant funded four interns. A U.S. Department of
Education Minority Institutions Improvement Program (MISIP) grant supported three
interns. The MISIP grant is a cooperative project between the School of Marine
Science and Hampton University which is administered by Hampton University.

SUMMER INTERNS AT VIMS 1985 AND 1986

Name

Funding Source

Home University

Cynthia Heard
Fay Johnson
Cindy Polk
Louis Tobias
Lisa Beal
Ashley Brooks-Fox

Mississippi Sea Grant
Mississippi Sea Grant
Exxon
Exxon
Exxon
Exxon

Jackson State University
Jackson State University
Jackson State University
Jackson State University
Hampton University
Hampton University

Scott Gregg

Exxon

Marlene Jack
Gerald Russell
Timothy Watson
Alicia Barnes
Naomi Scott
Kim White

Exxon
Exxon
Exxon

University of Maryland
Eastern Shore
Jackson State University
Jackson State University
Virginia State University
Hampton University
Hampton University
Hampton University

MISIP
MISIP
MISIP

DOCTORAL DISSERTATIONS IN MARINE SCIENCE
COMPLETED DURING THE 1985-86 ACADEMIC YEAR
ARMITAGE, THOMAS MARSHALL
A Bioeconomic Model of the Middle Atlantic Surf Clam (Spisula solidissima) Fishery. (Herbert M.
Austin)*
BURRIS, DAVID ROBERT
Thermodynamics and Kinetics of Aqueous Solution of Liquid Hydrecar.bon, Mixtures. (William G.
MacIntyre)
COLVOCORESSES, JAMES ALDEN
Abundance, Seasonality and Community Structure of Fishes on the Mid-Atlantic Bight Continental
Shelf. (John A. Musick)
FISHER, DANIEL J.
Effects of Food Ration Size on Bioaccumulation of Kepone by Spot (Leiostomus xan1hurus) and
Grass Shrimp (Palaemonetes pugo). (Morris H. Roberts, Jr. and Michael E. Bender)
HAYWARD, DONALD MAX
Contribution to the Hydrobiology of the York River: Predicting Surface Mixed Layer Depth. (Kenneth
L. Webb)
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PHOEL, WILLIAM C.
Community Structure of Demersal Fishes on the Inshore U.S. Atlantic Continental Shelf: Cape Ann,
MA to Cape Fear, NC. (John A. Musick)
RIZZO, WILLIAM M.
The Community Metabolism and Nutrient Dynamics of a Shoal Sediment in a Temperate Estuary,
with Emphasis on Temporal Scales of Variability. (Richard L. Wetzel)
TOPALIAN, TENY
The Role of Science and Scientists in Marine Environmental Policy and Management. (Maurice P.
Lynch)

MASTER OF ARTS THESES IN MARINE SCIENCE
COMPLETED DURING THE 1985-86 ACADEMIC YEAR
FRIZZELL, LINDA J.

Seasonal Immune Response in Juvenile Summer Flounder,Paralichthysdentatus, to the Hemoflagellate
Trypanoplasma bullocki in the Lower Chesapeake Bay. (Eugene M. Burreson)*
HILL, GARY L.
Ontogeny of the Sexually Dimorphic Sonic Muscle in Three Sciaenid Species. (Michael L. Fine and
John A. Musick)
LLANSO, ROBERTO JAVIER
Macrobenthic Community Structure at the Entrance to the Chesapeake Bay. (RobertJ. Diaz)
MITCHELL, JOHN D.
Estuary Water Movement. (Albert Y. Kuo)
WILBER, ANNE C.
Formulation of Longitudinal Dispersion Coefficient in Partially Mixed Estuaries and Application in a
One-Dimensional Real-Time Model. (Albert Y. Kuo and Bruce J. Neilson)
* Major profcssor(s) named in parentheses
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VIMS
LIBRARY

The library staff and users continue to enjoy Watennen's Hall facilities. Hosting
the 11th Annual International Association of Marine Science Libraries and Information
Centers Conference was the big event of the Library's year. The conference, entitled
"Marine Science Information: an International Commodity," provided the opportunity
to show off the new library, and enhanced the international reputation of the Institute.
A total of one hundred sixteen conference participants represented eighteen countries.
Program sessions ranged from "World Perspectives on Marine Information" by
International Oceanographic Commission Marine Information Committee members to
"Disaster Planning for Librarief with a report on the burning of the National Marine
Fisheries Services' Sandy Hook Library.
The holdings of the library were greatly enhanced by the donation of the
professional library of the late Dr. Sewell H. Hopkins. Dr. Hopkins was a noted
marine scientist and parasitologist. During the mid-1940's he worked on blue crab
parasites at the Virginia Fisheries Laboratory. This very special gift will become part
of the 37 ,000+ volumes of books and journals presently in the VIMS collection.
The addition of a microcomputer, purchased from private funds, greatly enhanced
the Library's administration. Much time and effort is saved in cataloging interlibrary
loan and literature searching. A grant from the State of Maryland was received for
producing an update of the Chesapeake Bay Bibliography, now designed to be stored
and managed on the new microcomputer.
Throughout the year library staff worked with the Swem, Marshall-Wythe and
CEBAF libraries in implementing LION, the new William and Mary library automated
system. When the system comes up (possibly early 1987), it will include the material
acquired at VIMS since 1981. However, funding must still be found for RECON
(REtroacti ve CON version) before VIMS holdings from 1947 to 1981 can be added to
the automated system.

Holdings of the VIMS Library
at end of FY 1985-1986
Number of periodical subscriptions
Bound volumes (periodicals and books)
Other holdings (maps, charts, etc.)

800
37,033
2,550

Interlibrary Loans FY 1985-1986
Provided to other libraries
Received from other libraries
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216
494

The School of Marine Science/Virginia Institute of Marine Science initiated a
program that will enable renowned scientists from the best centers of research and
study in marine science to visit VIMS. Individuals are selected who will bring new
research ideas and techniques from other centers of learning to VIMS with the goal of
improving the research capabilities of the Institute. As a leader in the United States in
estuarine and coastal research, the Institute also believes that it has much to offer from
its own ongoing research projects. Each visit anticipated under the program is
therefore expected to offer mutual benefits to the Institute and the visiting scientist
The program is competitive with selection of recipients based on: 1)
accomplishments of the individual; 2) applicability of the scientist's area of expertise
to research being conducted at VIMS; and 3) potential to further develop the lnstitute's
centers of excellence in sedimentology, pathobiology, toxicology, environmental
chemistry and other areas of directed research in the Institute research plan. The
Visiting Scientist Program is funded principally by a grant from Sovran Bank.

VISITING
SCIENTIST
PROGRAM

Participants in the 1985-1986 Visiting Scientist Program
Dr. Walter F. Bohlen, Associate Professor
Department of Marine Science
University of Connecticut
Groton, Connecticut

Physical Oceanography
February, 1985 - March, 1985
c2·months)

Dr. William Cooper, Chairman
Department of Zoology
Michigan State University
East Lansing, Michigan

Fisheries Ecology
March, 1985 - August, 1985
(6 months)

Dr. Keith R. Dyer
Institute of Oceanographic Sciences
Bidston Observatory
Birkenhead

Estuarine Processes
June 8, 1986 - June 30, 1986
(22 days)

ENGLAND
Mr. Samuel Felton
Fisheries Research Institute
University of Washington
Seattle, Washington

Toxicology
June, 1985 - August, 1985
(2.5 months)

Mr. Peter H. Wolf
New South Wales 2022

Oyster Culture and Disease
April l, 1986 - May 30, 1986
(2 months)

AUSTRALIA
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Vessel Operations staff aboard the RIV Tern.
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The majority of the Institute'& field research occurs throughout the Chesapeake
Bay and its tributaries. Each of Virginia's tributaries tends to flow in a southeasterly
direction from the fall line, and is separated from adjacent rivers by a narrow
peninsula. For research programs which involve a variety of river locations,
considerable time is saved by performing field work from trailerable boats rather than
larger vessels which must navigate the distance by water. When vessel requirements
for a project can be met with trailerable boats, and scientists and their technicians can
operate the vessel, field work can proceed without added salary costs for captain and
mates. For these reasons, VIMS has developed its trailerable capability to maximize
savings in time, effort and expense.
The fleet which supports the Institute's field research is composed of twenty
trailerable boats plus three vessels in the forty foot class. Each of the latter is operated
by a full-time captain. Today's complement of vessels is an outgrowth of a fleet
which had expanded to even greater numbers during the days when each department
provided for its own vessel needs. About ten years ago, the lnstitute's administration
recognized that vessel support could become more cost effective if it were centralized
into a pool and managed by a department which specialized in vessel operations. This
decision has resulted in improved utilization and the development of a very competent,
in-house operational and maintenance capability. The present staff of our Vessel
Service Center includes twelve individuals, six of whom began their careers at VIMS
within the scientific divisions. To have a vessel staff knowledgeable in marine
research is beneficial to Institute scientists.
In addition to supplying and maintaining a selection of trailerable research vessels
which scientists may operate for themselves, training is provided for those who expect
to function as operator or supervisor of such a vessel. During the past year, the
Vessel Service Center conducted a small boat training program and an eight-week
course in boating safety in cooperation with the U.S. Coast Guard Auxiliary. The
Institute also participates in the U. S. Coast Guard Auxiliary inspection program
which certifies the compliance by each VIMS vessel with recommended safety
standards.
Our vessels operate mostly during daylight hours, thus allowing return to port at
night. Our larger vessels have been designed to scientifically utilize space which
otherwise may have been required for live-aboard accommodations. Our vessels offer
scientists capabilities which are normally associated with substantially larger vessels,
without the higher operating expenses and navigational constraints which are imposed
by vessels having deeper draft
The Institute has been especially fortunate in recent years to have several boats
given as gifts by private donors.
The greatest strength of the Vessel Service Center lies within the abilities provided
by its staff. As individuals, each member of the staff has a unique background which
spans a wide spectrum of skills and interests. When combined to form a team, the
results are remarkable. Each aspect of vessel repair and modification is covered at the
professional level. From radars to rudders, almost every requirement is met
internally. During the past year, the vessel staff completed a major overhaul of the
RIV Captain John Smith, which included the installation of a larger engine and drive
train, a new pilot house with flying bridge, a complete new electrical system, and all
new navigation and communications electronics. This project was completed in nine
weeks by five of our talented people.
After the RIV Captain John Smith returned to service, its counterpart, the RIV
Lang Ley, underwent a minor overhaul. This vessel received extensive repairs to its
electrical systems, a main engine overhaul, all new engine exhaust systems, a new
steering system, a new hydraulic power system and a complete revamping of its
rigging systems and lab spaces. This vessel now offers unmatched capabilities for its
size. The RIV Langley also is equipped with precision navigation instruments and
computer systems which record data as fast as it is being collected.

VIMS
RESEARCH
VESSELS
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The Vessel Service C e nte r also provides su pport for the In s ti tu te's di ving
activities. The VIMS Dive Locker is located withi n the marina area, a nd houses the
compressor faci lities as well as all diving equipme nt. T he I nstitute's di ving program
is monitored by the Diving Control Board, the Institute's Diving Safety Officer and the
VIMS di ve team members. The diving Safety Program at VIMS conforms to the
standards set fonh by the Occupational Safety and Health Administration for research
divers.
The diving program includes thi11y-fi ve stude nts, scienti sts and technical staff of
the Insti tute . Half of these ind ividuals beca me certified dive rs through training
provided by the diving program at VIMS. Several me mbe rs have received additional
training in swface sup ply diving techniques sponsored by the National Oceanic and
Atmospheric Administration (NOAA) at the University of No1th Carolina-Wilmington
Campus.
Recently new emphasis has bee n placed on in situ observations and underwater
sampling techniques . Through vari ous fi eld operatio ns, the Institute's scientists have
proven that di ving offers an invaluable asset to complement standard remote sampling
methods . With continued suppon, it is expected that di ving activity w ill continue to
increase.
The future will present ever-changing requ irements fo r research vessels as new
technologies o ffer fu nhe r improvements to scie ntific investigati ons. The use o f
electronics contin ues to spread throughout every field. The marine environment is
especially hostile toward these delicate, new dev ices. Part of the mission facing the
Vessel Service Center invo lves the adaptatio n of m odem research tools to sea
conditions. Duiing the coming yea r, it is anticipated that an instru me nt shop will be
equipped and staffed to provide scientists w ith an in-house capabi lity to fabricate,
modify, test and de-bug new, experimental equipment.

The RIV Ulysses is used to perform hydro graphic
surveys.
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RESEARCH VESSEL FLEET COMPOSITION
LENGTH

AGE

NAME/TYPE

CONFIGURATION/SPECIALTY

SPEED IN KNOTS/PROPULSION

80'
44'
42'
36'
35'

1969
1972
1972
1972
1980

TERN
LANGLEY
CAPT. JOHN SMITH
PHALAROPE
ULYSSES

experimental buoy tender, schottcl drives
large lab, 20kw A/C, full electronics
lobster boat designed for biological sampling
houseboat for use as a wetlands base station
deep-vee, set up for hydrographic sampling

10/fwin 250HP diesels
12/fwin 200HP diesels
IS/Single 350HP diesel
20/fwin 2IOHP inboards
20/fwin 255HP diesels

trailerables-------------------------26'
26'
26'
26'
25'
25'
24'
23'
21'
21'
21'
20'
19'
19'
19'
16'
14'
14'
14'
14'
14'

1979
1982
1982
1982
1978
1978
1982
1976
1986

1986
1986
1970
1967
1980
1980
1976
1967
1982
1982
1983
1984

TELEMACHUS
OSPREY
MARSH HAWK
HERON
Mako
Wellcraft

SKIMMER
Sea Ox
OYSTERCATCHER
TEAL
GANNEf
PELICAN

ALBATROSS
SANDPIPER
SEAGULL
KINGFISHER
Boston Whaler
Jon Boat
Jon Boat
Jon Boat
Zodiac

large open skiff, set up for SCUBA diving
garvey hull, enclosed cabin, power winches
garvey hull, enclosed cabin, power winches
garvey hull, enclosed cabin, power winches
center console, tuna tower, radio tracking
deep-vee, set up for hydrographic sampling
decp-vee, set up for hydrographic sampling
fiberglass open skiff, self bailing deck
forward cabin, hydraulic winch, dredge boat
fiberglass open skiff, self bailing deck
fiberglass open skiff, self bailing deck
cathedral hulled Boston Whaler Outrage
rigged w/push net for Alosa survey work
fiberglass open skiff, self bailing decks
fiberglass open skiff, self bailing decks
flat bottom skiff, outboard in a motor well
cathedral hull, open skiff, pull start
5-man, aluminum v-bottom, electric start
5-man, aluminum v-bottom, electric start
5-man, aluminum v-bottom, electric start
inflatable for use with SCUBA diving operations

20/fwin 1OOHP inboards
25/Single 15SHP outboard
25/Single ISSHP outboard
25/Single ISSHP outboard
35/fwin 150HP outboards
35/fwin 150HP stem drives
48/fwin 235HP outboards
35/Single 155HP outboard
25/Single 170HP stem drive
30/Single 155HP outboard
30/Single 155HP outboard
35/fwin 65HP outboards
30/fwin 65HP outboards
25/Single 65HP outboard
25/Single 65HP outboard
IS/Single 35HP outboard
20/Single 35HP outboard
25/Single 25HP outboard
25/Single 25HP outboard
25/Single 25HP outboard
20/Single 25HP outboard

RESEARCH

Dr. Anne Weeks and Mr. Ernest Warinner examining fish tissue samples as part of
the lnstitute's effort in cellular immunology.

Research activ ities are repo11ed in terms of programs identified in the Ten-Year
Research Plan. The plan describes fifteen research programs and eight monitoring
programs. These programs are designed to meet an overall goal: "To conduct general
and applied research for the purpose of providing timely and accurate information to
the Governor, General Assembly, State and local agencies, industry and c itizens of
the Commonwealth of Virginia regarding utilization, conservation and enhancement of
the resources, both living and non-living, of the Chesapeake Bay system and the
coastal waters of the Commonwealth."
The p1incipal uses of this plan are:
- to identify the scope of research needed to meet the requirements of the Commo nwealth, and in paiticular to focus on those problem areas needing the most
urgent attention;
- to provide a planning mechanism for efficient progra mming of State funds , and
to identify those research areas where particularly aggressive effort should be
placed in seeking extramural funding;
- to ensure that any pursuit of extramural fundi ng is controlled and withi n the
context of a long-range coherent plan; and
- to identify the add itional personnel and equipment resource needs which must be
obtained for satisfactory completion of the coherent plan.
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Program I: Investigate the fisheries of Virginia and
factors affecting fluctuations in abundance.
A main goal of VIMS' fisheries research is to develop an understanding of the
causes for fluctuations in abundance of juvenile crabs, oysters and various fishes that
will become available for harvest a year or more later. This understanding will allow
forecasts to be made that can be of benefit to segments of the fishing industry because
forecasts allow them to prepare in advance for good or bad seasons. Forecasts can
also be used by regulatory agencies to develop Fisheries Management Plans because
they provide the necessary recruitment indices.
Bivalve Ecology: During FY 1985-1986, the bivalve ecology group at VIMS
examined a di verse array of problems, most of which were related to improvement of
the oyster resources of Virginia.
Studies of the genetics of oyster stocks in the James and Rappahannock rivers
have continued using gel electrophoresis techniques. Distinct differences are evident
both between the stocks in each river and within the river systems. In the latter case,
we suggest that there is a single genetic "pool" in each river, but that environmental
factors produce genetic compositions that are specific to localities within the river
system: for example, salinity gradients may strongly influence genetic compositional
change in an upstream direction. We plan to continue genetic work in "fingerprinting"
specific stocks and use the technique as a potential management tool in transplanting
and hatchery operations.
Oysters have the ability to change sex as they grow older. Most oysters mature
initially as males and, following spawning, change to female. Clearly, size and sex
ratio (the numerical rate of males to females) may be related, and sex ratio may
influence reproductive potential. During 1985-1986 we examined both archived
specimens, dating back to the early 1960's, and freshly collected oysters for sex ratio
in populations at various sites in the James River. From an examination of over 1,500
animals, we concluded that imbalance in sex ratio does not appear to adversely
influence reproduction of oysters in the James River.
In contrast to sex ratio imbalance, predation strongly influences the population
size of oysters in the James River. We examined the impact of crab and flatworm
(Stylochus ellipticusJ-·predation on oysters in the laboratory and documented seasonal
changes in abundance of flatworm and gastropod predators at a site in the James
River. Crabs, especially the mud crab Panopeus, are voracious predators of small
oysters. Their activity is predominantly limited to the warmer months of the year;
however, during the cooler spring months flatworm predation can also be significant.
Flatworm predation decreases during the warmer weather because the predators
appear to cease feeding as they commence reproductive activity. In addition to crabs
and flatworms, small oysters are also preyed upon by various gastropods. These
remain in abundance·throughout the year at Wreck Shoal. For example, members of
the genus Odostomia (also known as Boonea) regularly exceed 1000 m·2 of oyster
rock.
Fouling of oyster shell, and its subsequent prevention of oyster settlement and
growth, is a critical· ·problem in maintenance of the James River oyster stocks. Our
studies of the influence of endolithic algae (algae that bore into oyster cultch) indicate
that these commonly occurring algae do not inhibit oyster settlement and, indeed, may
slightly enhance post settlement survival and growth. The rate of fouling of clean
shell surfaces by bryozoans, barnacles, tunicates and other organisms can be rapid
with over 60% coverage developed (and subsequently maintained) in a period of only
a few weeks during the height of the summer. Unlike endolithic algae, the surface
fouling organisms can inhibit settlement of oysters through competition for substrate
species.
Field studies of- oyster larval distribution and dispersal were made as part of a
coordinated effort with the Division of Physical and Engineering Sciences at VIMS at
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a frontal system south of Newport News Point in Hampton Roads. We suspect that
the flood tide frontal system is responsible for injecting larvae-rich surface water into
upstream flowing, deep, saline water and is thereby also pivotal to retention of oyster
larvae in the James River system. Complementary laboratory studies of larvae
swimming in a salinity gradient indicate that larger larvae can swim through the depth
of the James River during one tidal cycle (larvae swim only in the vertical direction),
but cannot swim fast enough to avoid passive horizontal transport through the frontal
system during flood tide. Finally, as part of a joint program with the University of
Maryland, we have recently begun a program to examine the influence of low oxygen
water on oyster larval swimming behavior and post settlement survival. To date, our
efforts have focused predominantly on the ability of larvae to function anaerobically--a
previously unexamined area. Our chemical data suggest that the requisite enzyme
systems are present throughout larval development, clearly enhancing the ability of
larvae to survive low oxygen events at and after metamorphosis into the benthic
environment.
Climate and Fisheries: Research on the effects of climate variability focused
on croaker and summer flounder (fluke). The model for croaker, based on winter
water temperature and fall winds on the shelf, successfully predicted a dominant year
class for the summer of 1985. The current prediction is for another dominant year
class in the summer of 1986. We predict good commercial and recreational croaker
fishing for the next two years.
A generalized distribution chart of summer flounder in the Middle Atlantic Bight
by season and life stage has been compiled based on previous literature. The focus of
recent research is to fill in some of the ""1ps revealed in this effort. Recruitment to the
nursery area, i.e. when, where, how, and at what size, is not known. Analyses of
fall and winter winds indicate them to be important in affecting arrival of larval
summer flounder into Virginia waters. This relationship is being investigated both
empirically and through field collections. A preliminary sampling program of juvenile
summer flounder (during their first year within the estuary) was conducted and
revealed that fluke were not confined to sand areas behind the barrier islands as
commonly thought. In the spring of 1986, juvenile summer flounder were discovered
in shallow muddy bottom areas on the the seaside and bayside of the Eastern Shore as
well as in the York River. This preliminary sampling has been expanded and will
continue monthly throughout 1986-1987. These field collections also sample other
species, particularly spot and croaker. These shallow water collections will provide
insight into the within-estuary movements of these species as well as complement the
monthly trawl surveys which sample the deeper channels.
Anadromous Fishes: Research on anadromous fishes during this past year
focused on estimating the fishing effort expended for these species. Effort data are a
basic ingredient in many mathematical models concerning exploitation and mortality
rates, and stock size. Pound net effort was estimated from frequent aircraft flyovers,
and gillnet fishing effort was collected by observers in small boats and from logbooks
kept by cooperating fishermen. (Effort data were also of value in population dynamic
studies of nonanadromous species.) Effort data in conj~.mction with the monitoring
data for anadromous species were used to estimate: If relative abundance (catch-perunit-of-effort) by year class; 2) year class biomass and the cumulative biomass of a
year class in a fishery; 3) exploitation and mortality rates; and 4) growth rates from
back calculations on annuli of otoliths and scales.
In cooperation with the Virginia Commission of Game and Inland Fisheries
(VCGIF), Virginia Marine Resources Commission (VMRC) and the U.S. Fish and
Wildlife Service (USFWS), VIMS participated in a program to capture striped bass
brood stock. The major objective is to determine if hatchery-reared fish will enhance
striped bass abundance. The initial efforts were mainly administrative; field efforts
were limited to a pilot study of capture, holding, and transportation methods. In this
continuing program, VIMS will capture brood specimens and VCGIF will transport
the fish to a state hatchery for spawning. Subsequently, the young fish will be
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transported to USFWS hatcheries where at 8 to 10 inches the fish will be tagged and
released in the natal streams. VIMS will monitor the success of the stocking program
by periodically sampling striped bass in the natal streams and adjacent waters.
Pound Net Program: Funds have been acquired from the Chesapeake Bay
Stock Assessment Committee to design sampling programs for pound net catches in
Chesapeake Bay waters. Such programs would tie in with and greatly extend life
history-population dynamics data obtained from trawl surveys.
A basic sampling scheme has been developed based on VMRC pound net
licenses. Studies have begun to evaluate sources of variation in pound net catches.
Shark Research: The shark program was continued this year in a cooperative
effort with the Virginia Beach Sharkers, a recreational fishing group. The Sharkers
donate all sharks captured in their annual tournament for study. VIMS scientists
remove vertebrae for age determination and examine feeding habits and sexual
development in sharks landed at the tournament. These data are used to complement
data derived from sharks captured as part of the long-term VIMS long-line project
which has made more than 200 long-line collections in Chesapeake Bight since
1973.
Scientists analyzed recruitment in sandbar and dusky sharks. These two species
use Virginia waters as nursery grounds. In addition to life history studies on sharks,
VIMS scientists renewed their association with the National Aeronautics and Space
Administration to study hydrodynamic lift and associated drag in sharks, tuna and
bill fishes. Preliminary findings suggest that the fringing on the trailing edges of shark
dorsal fins can reduce drag during turning by 10 to 12 percent.
Turtle Research: Research on sea turtles continued in 1985-1986. Efforts
centered on tracking sea turtles with radio and sonic transmitters to study migration,
surfacing behavior and movements near pound nets. In addition, two turtles were
tracked at sea in the fall and winter with transmitters monitored by satellite. Aerial
surveys were continued to obtain estimates of sea turtle standing stocks in Chesapeake
Bay; stranded sea turtles were counted to monitor sea turtle mortality. Live turtles
supplied by pound net fishermen were examined to determine the state of health of
turtles during different times of the year. Blood chemistry of these turtles is being
analyzed as a possible indicator of physical condition. Studies of age and growth in
sea turtles were continued using tetracycline injections as a bone marker to verify rate
of bony ring formation. Studies on distribution of sea turtles at two sites, one within
the Bay and the other offshore Virginia Beach, being considered for use of the U.S.
Navy's EMPRESS facility for testing equipment sensitivity to electromagnetic pulses,
were conducted with Navy support. The site within the Bay only had a few turtles
during May before their dispersal. None were found during periods proposed for
testing. The offshore site contained heavy densities of sea turtles in May and the fall
during migrations and a resident population during the summer. Studies are planned
to determine the effect, if any, of electromagnetic pulses on turtles.
Ichthyology Museum: The VIMS museum fish collection continued to serve
as a repository for scientific voucher specimens. In addition to specimen loans, gifts,
and trades to scientists all over the world, the collection is also used as a teaching aide
by VIMS Advisory Services personnel. Museum curators also identified many fish
specimens for the general public during the year.
Gulf Coast Fishes: This work continues and has emphasized research on
spot, southern kingfish, Atlantic cutlassfish, Atlantic threadfin, and rock seabass.
Though data were collected in the Gulf of Mexico, the range of its fishes extends
into waters of the south and mid-Atlantic, including Virginia. Findings from these
studies are providing insight to Virginia and East Coast resources as a whole.
Microbiologically Safe Shellfish: Research continued to assess the
comparative survival of fecal coliforms and bacterial pathogens in estuarine waters.
Although fecal coliform densities are employed in the classification of shellfish
growing areas and used to assess shellfish quality, recent research continues to
generate skepticism concerning its validity as an indicator of disease potential.
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Research at VIMS has been focused on understanding environmental factors in seawater which affect indicator densities, survival and recovery. Accepted
microbiological procedures are being used. This research is important since the
numerical value of the indicator is often employed by regulatory personnel as a
definitive regulatory tool.
Research continued on two Sea Grant sponsored projects designed to assess the
microbiological purification of shellfish under conditions of on-bottom relaying and
containerized relaying. The objectives of these research programs have been to
provide basic scientific data relating rates of contaminant elimination to seasonal
temperature, packing density, contaminant load, exposure duration and microbial
contaminant type. Studies of the on-bottom relaying of clams are almost complete.
Containerized relaying, a process which can potentially reduce losses associated with
on-bottom relaying from 25-30% to less than 5%, may provide a significant economic
boost to the shellfish industry in Virginia. Presently, we are carrying out experiments
in cooperation with industry to develop basic data for evaluation.
VIMS microbiologists continue to be active in the Interstate Shellfish Sanitation
Conference (ISSC), a national group representing state regulatory personnel and the
industry. In response to the ISSC's need for basic scientific information required for
national regulation of the industry, a Food and Drug Administration (FDA)-ISSCNational Oceanic and Atmospheric Administration (NOAA)-Sea Grant-National
Marine Fisheries Service (NMFS)-Environmental Protection Agency (EPA)-Shellfish
Institute of North America (SINA)-VIMS shellfish microbiology research workshop
was held at VIMS May 28-30, 1986. The workshop was attended by top shellfish
microbiologists from major seafood producing regions in the United States. A report
containing interim and long-term research recommendations will be presented at the
next annual meeting of the ISSC.
In view of continued criticism of the fecal coliform indicator as a measure of
disease potential, VIMS microbiologists are now cooperating with EPA and the
University of North Carolina, Chapel Hill, in what is the first shellfish feeding,
epidemiological study to be performed in the United States. The goal of this study is
to determine the relationship between indicator density and disease through a large
scale epidemiological feeding study. In addition, new microbiological techniques and
alternate microorganisms will be compared to and evaluated against the standard fecal
coliform group as indicators of public health risk.

Program II: Investigate and define the distribution of
benthic animals and communities and their interactions with the biological, physical and che1nical
environment.
Benthic Habitats: During FY 1985-1986 we continued our investigations of
animal-sediment interactions in conjunction with the Benthic Boundary Layer
program. As a result, a new picture of estuarine benthos in the Chesapeake Bay is
emerging. Gradients in salinity, hydrodynamics, sediment source and rate of supply,
as well as biological factors result in a complex mosaic of habitats which influence the
patterns of faunal distribution and abundance. As a result of our expanding data base,
we have been able to identify the major habitat types of importance to bottom-dwelling
invertebrates. Presently, studies focus on communities of the broad, homogenous
"plains" in the basin of the lower Bay, but during FY 1985-1986 we began
preliminary observations in the other major habitat types identified (e.g. shallow
shoals and spits, deep natural channels, man-made channels, Bay-mouth region).
The habitat delineation scheme developed as part of this program proved
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especially useful in the elucidation of distribution patterns of overwintering blue crabs
(Callinectes sapidus). The crab study was conducted during the winter of 1985-1986
in conjunction with commercial crab dredgers. Both spatial and temporal patterns in
crab distribution and abundance were examined and overwintering blue crabs were
found to exhibit distinct habitat preferences. This information should prove useful in
understanding the factors affecting blue crab population dynamics in the Chesapeake
Bay.
Remote Sensing of Benthic Habitats: This year we have acquired a
REMOTS sediment profile camera capable of photographing the biological and
physical structures in the sediment. Using computer image analysis of these
photographs we are able to measure many of the biological and physical processes that
previously required actual collections of the sediments and hours of laboratory
processing. The REMOTS camera provides a means of surveying large areas of the
Bay for preliminary habitat delineation.
We are presently working on a scheme to use REMOTS photographs to assess
resource value of a bottom to fisheries species. Preliminary application in Hampton
Roads for the proposed New Port Island project mapped areas of high, medium and
low resource value that corresponded closely with actual benthic community data
during past studies in the area.
Microcosm Testing: Evaluation of microcosms as a tool for investigation of
benthic community responses to toxic stress was continued as part of a five-year study
in FY 1985-1986. Simultaneous <losings of field and laboratory communities with
pentachlorophenol-laden sediments were undertaken. These experiments address
both the utility of microcosms in benthic research and benthic communities response to
pulse inputs of toxic compounds.
The results indicate microcosm assemblages may provide powerful tests of
community responses to acute toxic stress. Assessing chronic effects, both in the
laboratory and field, has proven to be a more elusive problem. Our findings illustrate
the importance of defining functionally similar organisms within a community when
attempting to evaluate system-wide responses to stresses.

Program Ill: Develop an understanding of plankton processes in the Chesapeake Bay system and Virginia's
coastal waters.
Chesapeake Bay Plume: An investigation of patterning of estuarine
zooplankton by physical processes associated with the Chesapeake Bay coastal outfall
plume was initiated in the summer of 1985. Funded by the National Science
Foundation, the two-year study is a cooperative multi-institutional, interdisciplinary
investigation of estuarine-continental shelf coupling. The research addresses the
complex interactions between a larval fish, its principal food, predators and physical
environment and includes three primary components: 1) a study of pelagic fish egg
predation by a gelatinous zooplankton species; 2) a comparative study of aggregation
of larval fishes and their microzooplankton prey by Chesapeake Bay and Mississippi
River plume fronts; and 3) an investigation of larval fish transport at an estuarine
entrance. Two 14-day cruises to the Chesapeake Bay entrance and vicinity were
successfully conducted in the summer of 1985. During these cruises scientists on
board the VIMS RIV Langley coordinated sampling activities with two NSF ships and
an overhead aircraft (the VIMS Beaver). Processing of the 1200 biological samples
resulting from this field effort and analysis of hydrographic data are now underway.
A Master's thesis and formal publications reporting results of the predation study are
nearing completion. A dissertation and additional publications are anticipated.
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Program IV: Describe and evaluate the tidal freshwater
ecosystems of Virginia's major rivers.
Tidal Freshwater Wetlands: This program continued its focus on nutrient
fluxes within the tidal freshwater portion of the Pamunkey River during 1985-1986.
In addition, initial work has begun on a new approach to studying behavior of the
system on multi-year time scales. FY 1985-1986 projects included:
A. Description of the seasonal concentrations of nutrients in plants and soils of
the marsh communities. The project has also involved development of analytical
techniques to realize unique problems presented by the tidal freshwater environment.
B. Expansion of the study of nutrient transport by groundwater in the uplandmarsh-river system to encompass analysis of the groundwater hydrology of the
marshes. Intensive sampling has been underway for the last half of FY 1985-1986
and will continue into FY 1986-1987.
C. Determination of the role of sedimentation processes in the addition and
removal of nutrients to the marsh system. Both temporal and spatial variations are
currently under investigation.
D. Determination of the net production of Peltandra virginica, one of the
dominant plant species in the marsh. Because of the growth form of the plant,
standard harvest techniques are not appropriate. Therefore, a detailed and time
consuming mortality estimation is underway. This project will allow both a very
accurate estimation of net production and a comparison of estimates derived from
several other more common techniques.
E. Description and simulation of the vegetative succession in marsh communities.
This project represents a new approach to analysis of the ecosystem. It involves
measurement and simulation of physical and biological factors which control longterm changes in the structure of the system. This project is possible because of the
existence of scientific descriptions of Sweet Hall marsh spanning ten years. With
these end points the accuracy of the simulation can be tested and improved. The longrange goal of this project is to develop the simulation technique so it may be applied to
larger scale systems, providing valuable information for resource management efforts.
F. Initiation of a project to describe the impact of muskrats on marsh systems.
The objectives include assessment of the muskrats' impact on both the vegetation and
hydrology of the marsh system. Preliminary work in some of the preceding projects
has indicated that organisms such as muskrats, which comprise a small part of the
marsh system in terms of biomass, may play a very significant role in determining
both the structure and functioning of the entire system.
G. Initiation of studies in the spring and summer on the metabolism and nutrient
exchange capacities of low and high intertidal marsh sediments. The studies will
provide necessary data for determining carbon and nutrient mass balances for various
marsh elevations and types. These studies will continue for a minimum of one year
and will expand as necessary to provide detailed analysis of oxygen and nutrient
dynamics relative to coupling marsh and riverine processes.
In addition to these field/laboratory investigations, preliminary conceptual models
that are intended for computer simulation have been developed as an aid to research
design and analysis of marsh community dynamics. Experiments completed to date
indicate that sediment oxygen metabolism and exchange of nitrogen as ammonium are
related to marsh elevation with low intertidal areas being significantly more active
metabolically than the higher marsh elevations.

Program V: Investigate structure and function of mesohaline marshes and submerged aquatic vegetation
(SAV).
Mesohaline Marshes: The purpose of this project is to: 1) monitor the long24

term development of man-made marshes; 2) document changes and succession in
floral and faunal communities; and 3) evaluate the effectiveness of these marshes in
replacing natural ones.
During 1983 a 10 m X 30 m grid system was surveyed and permanently marked
in an eight acre study, Goose Creek, a tributary of the western branch of the Elizabeth
River. Each of the 108 points were sampled in 1983, 1984 and 1985 to determine
frequency distribution of species, characterize the plant communities and determine the
elevations at each point. These studies will continue in future years until some
equilibrium within the plant community is established.
We have been unable to install the recording tide gauge which would describe
more accurately the relationship of the plant communities to tide levels.
Additional mitigation related studies are being conducted on a marsh created by
the Navy in Willoughby Bay. The effort is focused for the most part on the
interspecific competition between the planted saltmarsh cordgrass, Spartina
alterniflora, and common reed, Phragmites australis, which previously inhabited the
site. Common reed can be an extremely aggressive competitor in these situations, and
we hope to be able to determine the environmental conditions necessary to control its
spread.
SA V Revegetation and Transplantation Studies: Assisted by volunteer
groups, over 15 acres of eelgrass were transplanted into 11 sites in four river systems
(York, East, Piankatank, Rappahannock) in the fall of 1985. Survival rates of the
individual transplants at the sites as of June, 1986 ranged from 10% to nearly 75%.
Growth at some areas has been phenomenal. At the Belle Isle site in the
Rappahannock River each individual transplanted plug has expanded an average of
100-fold. In the Piankatank River at Burton Point the expansion has been measured at
50-fold.
Vegetation transplanted during the fall of 1984 in the York River had varying
success. At Gloucester Point, the furthest downriver site, a 60% survival rate was
demonstrated. However, at the next upriver site (Mumfort Island) all the plantings
declined by the following September, while further upriver at Claybank all the
plantings declined by July. This suggests a gradient in conditions exists, with more
limiting conditions occurring as distance upriver increases.
Eelgrass transplanted in the fall of 1984 into river systems other than the York
River had some notable, long-term successes. In the East River in Mathews County
100% of the vegetation survived and spread significantly by the fall of 1985. In the
Piankatank River at Burton Point at least 50% of the 1984 plantings can be identified
in 1986. Several of the plantings were disturbed by a severe, hurricane-like storm that
occurred on November 4, 1985. Significant scouring was also observed in naturally
occurring eelgrass beds in many areas. Subsequent recolonization of the scoured
areas has been observed to occur not only by vegetative rhizome growth, but also
through seed germination. It is this seedling process that we hope to more fully
investigate in 1986.
Five experimental transplantings of eelgrass were undertaken in the York River
during the fall of 1985. The transplantings were along a gradient of sites extending
from the mouth of the river to the historical upriver limits of eelgrass growth. During
the months of March, May, June and July, in 1986, samples of the transplants at each
of these sites were obtained and comparative measurements of both the aboveground
and below ground biomass production were obtained. Answers to the question of
why eelgrass can be successfully transplanted into some areas and not others are
being sought by investigating not only the morphological changes in the plants that
may be site related, but- also the allocation of resources between photosynthetic and
storage organs within the individual plants themselves. Concurrently, epiphytic
fouling of the eelgrass leaves of the transplants, including quantification of both
macro- and micro-epiflora, as well as epifauna of leaves that have been grouped by
age, is being studied. Epiphytic growth can have dramatic effects on not only the
quality and quantity of light a submersed plant receives, but also on the exchange of
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inorganic carbon between the leaf and the water. Reductions in either can be
potentially limiting to plant photosynthesis and thus plant survival.
An anticipated 15 acres of barren bottom will be transplanted with eelgrass in the
fall of 1986. Several million viable seeds which were collected from established beds
in the spring of 1986, just before their normal dispersal period, are being incubated in
running seawater tanks at VIMS. A prototype mechanical seed planter is under
construction, and its performance will be evaluated. Monitoring studies will continue
with special emphasis given to patterns and rates of epiphyte fouling, sediment
nutrient regimes, and submarine light measurements.

Ecological Investigations of the Principal Factors Governing SA V
Survival, Growth and Productivity in the Lower Chesapeake Bay:
Biweekly measurements of physical, chemical and biological characteristics of the
water column at five experimental transplant sites in the York River have been
ongoing since September, 1984. These data have been used to characterize the lower
reach of the river that historically supported dense stands of submersed vegetation,
now limited to the downstream, near-mouth regions. Results suggest that upstream
areas are characterized by lower levels of submarine light and higher levels of
nutrients than downstream areas. Differences between the sites vary with season for
many of the measured factors. For example, turbidity differences are greatest in the
spring following freshwater inputs, while nutrient level differences are greatest in the
late fall and winter when biological activity is lowest. Lower availability of light for
plant growth appears to be related more to greater concentration of suspended
inorganic particles than living organisms or organic matter. Phytoplankton, while
somewhat higher at upriver sites, may contribute only a small amount to light
attenuation in the littoral zone of the lower York River.
Long-term records of solar irradiance measured as PAR (photosynthetically active
radiation) are being obtained continuously at one station at Gloucester Point and one
upriver station at Claybank on the York River. Total radiation is integrated over onehour periods by arrays of light sensors and the data stored in the field on
microprocessors. At intervals, the microprocessors are returned to VIMS and the data
transferred to the data base. One problem with obtaining such long-term records of
the underwater light environment has been the continuous fouling of the sensors.
Therefore, the sensors must be cleaned regularly and the data corrected for this
fouling. These detailed measures of light will provide an important picture of not only
the variability of the turbidity of the water at vegetated and nonvegetated sites but also
whether, on balance, the sites have enough light to support submersed vegetation.
A detailed study of the leaf production of eelgrass was begun in May, 1985 and
completed in July, 1986. Whole sods of eelgrass including roots, rhizomes and
attached sediments were placed in large plastic boxes and transplanted to an area
where transplanted eelgrass has persisted and an area where it has declined.
Emergence, growth and loss of leaves of individually marked shoots were measured
throughout the study period. Results indicate a bimodal, annual pattern of plant
production with significantly higher production levels during the spring and fall at the
downriver site which had persistent vegetation. Thus, ~lthough transplants in some
areas will decline completely during the summer, their failure to persist may be due to
poor growth during the spring and fall. It is during these periods that the plants may
have to maximize their reserves in order to make it through the metabolic stress of the
summertime high temperatures.
Greenhouse facilities are being renovated with the assistance of private sector
funding for future laboratory studies that will utilize both mesocosms and
microcosms. Experiments will focus on the effects of varying levels of light,
nutrients, temperature and epiphytic grazing on eelgrass growth and survival.
In addition to these field-oriented investigations, a computer simulation has been
developed to serve as a research planning tool and to provide a method for evaluating
the effects of variable water quality on eelgrass growth and long-term survival. The
emphasis in model analyses to date has been on evaluating the effects of bio-fouling
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on the leaves of eelgrass. Data input to the model for the various simulations has
come from the York River transplant and monitoring studies outlined above.
Simulation model studies indicate that submarine light intensity and temperature
are the principal environmental factors that govern plant growth. For the lower Bay,
these two variables determine both the distribution and abundance of naturally
occurring grassbeds. However, relatively small decreases in the amount of light
received by the plants result in a significant reduction in plant growth. With only
moderate reductions in light the plants will eventually die and the submerged
vegetation will be lost. These simulation results parallel data and field observations
made to date in the York River. Therefore, the model may prove appropriate as a
predictive tool for management.
Next year's effort will be to further refine and test the model. The principal
revisions will be to include the effects of variable nutrient concentrations and to
incorporate data information made available throughout controlled greenhouse studies.

The Value of Shallow Water Habitats for Recruiting Blue Crab
Populations: This program, supported in part by Virginia Sea Grant, will examine
the value of various habitats for juvenile blue crabs. We will continue to work in two
closely juxtaposed habitats, a tidal marsh creek and submerged aquatic vegetation
(SAV) bed which are sampled on a monthly (October-July) or semi-monthly (August
and September) basis. Our most intensive sampling occurs during the fall recruitment
peak for blue crabs in Chesapeake Bay. Annual variations in crab recruitment have
been observed in the "preferred" SAV habitat and data indicate relatively comparable
levels of crab recruitment (-40 per square meter) during the fall of 1982 and 1983.
Significantly greater recruitment (-90 per square meter) was noted during 1984
whereas exceptionally poor recruitment (-18 per square meter) occurred during the fall
of 1985.
In comparison to marsh creek habitats, SAV beds contained up to 90 times more
juvenile crabs indicating that these habitats are either being selected by recruiting crabs
or recruits are experiencing greater differential mortality in marshes. The latter
possibility is supported by the fact that the first three juvenile stage crabs are almost
never present in marsh samples and those that are, occur later in the recruitment period
when temperatures begin to drop and predators leave the creeks. Larger juvenile
stages are found in marsh creeks, possibly indicating that some degree of refuge in
body size has been attained by these crabs. The question of substrate selection by
juveniles and larvae will be investigated in the near future.
Work on blue crab recruitment also focuses on the megalopal stage. It was
previously thought that recruitment into nursery habitats occurred primarily in the form
of juvenile crabs; however, our research indicates megalops are the most important life
history stage in the recruitment process. Additionally, there appear to be pulses of
megalopal recruitment that are related to lunar (or tidal) cycles. Our megalopal
recruitment data have been collected on a daily basis from megalopal traps suspended
at the surface of the water. Since blue crab megalopae are thigmotactic, that is they
exhibit a clinging behavior when encountering an object in the water column, we have
successfully used rectangular pieces of air conditioning filter material as traps to
capture the recruiting megalopae. Such collection techniques offer a uniquely simple
and inexpensive opportunity to assess the magnitude of crab recruitment on an annual
basis, particularly since there is a correlation between the megalopal data collected and
the abundance of juveniles found in grassbeds.
Lastly, our recent efforts have focused on quantifying the functional role of
various habitats for blue crab populations in terms of blue crab growth rates,
population turnover, production, residency, emigration, immigration and mortality.
These studies are in the initial stages of investigation and incorporate the use of
marking techniques originally developed for finfish research. Our laboratory studies
have indicated that magnetic micro-wire tags injected into the backfin muscle can
permanently mark crabs as small as 20 mm wide with virtually no effect on crab
survival. Subsequent to the laboratory experiment, a 65 day mark-recapture study
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was conducted on a blue crab population residing in a tidal marsh creek. A daily rate
of tag loss (i.e. emigration + mortality) was calculated to be 23% and a daily rate of
immigration was determined to be 25% of the total population residing in the creek on
any given day. Population turnover exceeded 65 days. Data suggest that the
population in the creek may be comprised of both a resident and a transient
component. Through such studies conducted in other habitats, we hope to be able to
further address the issue of relative habitat value for blue crab populations.
Goodwin Islands: During FY 1985-1986 efforts have continued to develop a
comprehensive description of the biological and physical composition of the Islands.
A floral inventory is in preparation and a faunal inventory is in the planning stages.
Vegetation on the island has been mapped at several scales of resolution to provide a
basis for long-term studies. The process of collecting annual aerial photographs has
begun. The images are being interpreted for evidence of changes in shorelines and
vegetation communities.
During June of 1986 a fire of unknown origin burned over a large part of the main
island. The affected areas have been mapped and a number of studies have been
initiated to follow the natural recovery processes on the island. Specifically,
mesoscale vegetational patterns are being monitored with special emphasis on
competition in the ecotone between marsh and uplands. The fire effectively removed
all standing plant material and eradicated the small snail Melampus bidentatus and the
populations of spiders from a 1 hectare high marsh community. This area is now
being monitored to document the rates of re-populatio!l and re-establishment of the
litter layer.
Collection and review of all available information on ownership, utilization and/or
development plans for the Goodwin Islands was initiated at the end of FY 1985-1986.
The intent is compilation of a history of the Islands, documenting man's role in their
recent existence. This exercise, in addition to supplementing our other knowledge of
the Islands, will provide a case study of historic utilization and management of natural
areas in the Chesapeake Bay. Evaluation of public versus private ownership and
analysis of the Islands' role in the evolution of environmental concern groups are two
of the emphases of this effort.

Program VI: Study diseases of marine and estuarine
organisms.
Finfish: Research continued on the effects of the hemoflagellate parasite
Trypanoplasma bullocki on summer flounder populations in Chesapeake Bay.
Experimental studies utilizing a newly developed enzyme immunoassay showed that
flounder produce antibodies against the parasite as water temperature increases each
spring and these antibodies are responsible for the elimination of the parasite in each
host. Fish injected with formalin-killed parasites produced higher levels of antibody
than non-injected fish, but "immunized" fish were not protected from infection.
However, disease-induced mortality was lower in fish with high levels of antibody.
Shellfish: The life cycle of the major oyster pathogens Haplosporidium nelsoni
(MSX) and H. costale (SSO) continue under investigation. Oyster tissue heavily
infested with SSO spores was fed daily for 10 days to juvenile blue crabs and two
species of mud crabs. Crabs were preserved every other day for 20 days and
processed for histology. An enzyme immunoassay was used to identify
developmental stages of H. costale in the crabs. None was found. Other crabs fed
infected oyster tissue were placed in aquaria with uninfected oysters, but all oysters
remained uninfected after 10 months.
An enzyme immunoassay for MSX plasmodia is being used to search for infective
stages of the parasite in the water column.
A project is being initiated to hatchery-breed and field-monitor potentially MSX
resistant oysters from Mobjack Bay, Virginia and Delaware Bay.
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Acquired Immunity in Oysters: Research acttvltles are continuing to
explore the possibility that oysters can acquire immunity to pathogens through
exposure to nonvirulent pathogens or subclinical dosages of living pathogens. To test
the acquired resistance of immunized oysters to virulent (live) zoospores of Perkinsus
marinus, oysters were immunized with formalin-killed pathogens and challenged with
live pathogens. After incubation, oysters were diagnosed for P. marinus infection by
examining levels of infection that occurred in gill, gut and mantle tissue.
Infection level was slightly lower in the immunized oysters than in control
oysters. Experimental studies of acquired resistance in oysters will be continued with
various immunization protocols.

Program VII: Develop and perfect methods and techniques for economical culture of marine and
estuarine organisms.
Metabolism of Dietary Fatty Acids in Oysters: Research was initiated
on a National Science Foundation sponsored project in November, 1985 to study the
metabolism of dietary fatty acids in oysters. Utilizing 14C- labeled fatty acids 04Cpalmitic and linolenic acids), experiments have been performed to: 1) examine the
incorporation of radiolabeled fatty acids in oyster lipids; and 2) determine the extent of
elongation and desaturation of dietaty fatty acids in oysters. 14C- palmitic and linolenic
acids were administered to the oysters through intramantle and intramuscular
injections. About 13% to 30% of the 14C- labeled fatty acids were found incorporated
into the oyster lipids, but only trace amounts (1-1.5%) of these 14C- labeled fatty
acids were elongated (e.g. palmitic acid to stearic acid, linolenic acid to eicosatrienoic
acid). No desaturation of these 14C- labeled fatty acids was observed. Preliminary
results also reveal that change of water temperature and sites of 14C- fatty acid
administration did not affect the incorporation of 14C- fatty acid in the oyster lipids.
Cryopreservation of Bivalve Gametes and Larvae: A project is
underway to determine if cryopreservation of gametes and/or larvae of oysters and
clams can be accomplished. In experiments where larvae are frozen and cooled at
controlled rates and immediately thawed, virtually all the larvae survive and continue
to develop to later stages, but larvae which are stored in the frozen state gradually
become less viable with approximately 5 % of the larvae continuing development after
freezing for one day. Spermatozoa under similar conditions retain their motility upon
thawing but cannot fertilize fresh eggs. In another series of experiments, eggs and
larvae are placed in organic solutions that contain only about 40% water. These
solutions have the property of not freezing when rapidly cooled but instead form an
amorphous ice. Eggs treated by this method have normal gross appearance and bind
fresh sperm in a normal fashion but do not undergo normal development following
fertilization. In a similar fashion, larvae look normal upon warming but do not
continue to develop. These results suggest that cryopreservation is possible for
bivalve gametes and larvae, and future work will try to improve survivability.
Oyster Cell Culture: The goal of this project is to obtain continuously
dividing oyster cells cultured in vitro. These cultures would be useful for evaluating
the role of human disease viruses and useful for evaluating other infectious agents in
oysters, developing genetic engineering strategies in oysters, and continuing basic
biochemical and physiological research on oysters. Techniques have been developed
that allow initiation of the cultures with oyster cells free of contaminating
microorganisms. Once the initial cultures are established, several biochemical criteria
and morphological criteria at the light and electron microscopic level confirm that the
cultured cells are derived from oysters. Experiments are underway which evaluate the
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effect of the composition of the medium on the rate of cell division in the cultures, and
those formulations which stimulate cell division are evaluated to see how long division
continues. Currently cell division and growth are detectable for about six to eight
months before the cultures die. Future experiments to increase the length of time that
the cultures exhibit cell division will evaluate the effects of essential, polyunsaturated
fatty acids, oyster embryo extracts, and genetic alteration by the addition of tumorpromoting DNA sequences to the oyster cells.

Program VIII: Determine the fate and effect of toxic
chemicals in the Chesapeake Bay system.
Polynuclear Aromatic Hydrocarbons (PAH):
A. PAH Metabolites: Carcinogenesis and mutagenesis are potential
consequences of a bonding of xenobiotics to cell macromolecules, which cause errors
in transcription and/or replication of DNA. In the case of polynuclear aromatic
hydrocarbons (PAH), active carcinogens may be generated enzymatically as transient
intermediates in the process of solubilization. Because of this, detailed knowledge of
the metabolic process and its dependence on enzyme induction and precursor PAH is
required. Toxic effects of PAH in areas such as the Elizabeth River are well
documented and include the formation of cataracts, gill hyperplasia, fin rot and
integumental lesions.
Current efforts have focused on two problems: the separation of complex
mixtures of PAH metabolites and the identification of their structure by mass
spectrometry. Attempts to achieve optimum separation by the series connection of
several microbore columns were disappointing, mainly because of poor column
quality. Separation power always was much lower than what could be expected on
theoretical grounds. For the identification of metabolite structure, the vapor of the
solvent used for the liquid chromatography was used as a chemical ionization (CI) gas
or moderator. Using synthesized benzo(a)pyrene (B(a)P) reference metabolites, it
could be established that most compounds gave distinct mass spectra that could be
related to structure if negative ions were observed. These mass spectra, however,
changed as a function of the source temperature. 250°C was found to give the most
reproducible spectra.
Interfacing a mass spectrometer (MS) with a liquid chromatograph (LC) is a
difficult problem that has not been solved satisfactorily, although several versions of
LC-MS interfaces are commercially available. The interface we acquired was of the
direct liquid injection (DLI) type, in which effluent from the LC is squeezed through a
small 5 µm aperture in a stainless steel diaphragm to form a fine evaporating mist. To
remove the large volumes of vapor created this way and maintain the vacuum
necessary for the MS to function, the 360 1/s pumping speed for the turbomolecular
pump was enhanced by a cryogenic pump with liquid N2. The DLI was found to be
unsatisfactory for 2 reasons: the 5 µm aperture was easily obstructed (even though
solvents were filtered and the diaphragm was kept free of dust), and the cryogenic
pump was impractical to handle and expensive to operate. To solve the clogging
problem, the aperture was increased to 10 µm. Since this also increased the volume
of liquid entering the mass spectrometer, a mechanical pump was connected opposite
the spray cone; this also eliminated the need for the cryogenic pump. With these
modifications, we were able to almost routinely operate the LC-MS system for hours
without interruption.
B. PAH Residues on Oysters and Brackish Water Clams From
Virginia Estuaries: The objectives of this program were: 1) to establish a baseline
for polynuclear aromatic hydrocarbons residue in oysters and brackish water clams
from Virginia's major estuaries; 2) to determine if seasonal differences in residues
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occur; 3) to determine if residues vary between species and/or river systems; and 4) to
detennine whether any unusual compounds and/or inputs can be detected.
Progress: Samples of oysters ( Crassostrea virginica) and clams (Rangia cuneata)
were collected in the fall of 1984, and the spring and fall of 1985.
Concentrations of total resolved aromatic hydrocarbons were consistently low at
all stations and for both species sampled from the Rappahannock River. In the James
River, residues of total aromatics in oysters declined with increasing distance above
the river mouth, while residues in clams, although generally higher than oysters,
showed no distinct trends with distance. Residues in Rangia collected from the
Chickahominy River were considerably lower than those from the James River
stations. In the York River concentrations of total aromatics increased dramatically at
the most upstream oyster rock sampled, and clams collected from just below West
Point had the highest residues observed during the survey. A detailed examination of
the clam samples from the York, Pamunkey and Mattaponi rivers indicated that
compounds derived from resin acids of plants accounted for a significant proportion of
the resolved aromatics in these samples.
Additional stations were added to this program in the fall of 1985. In general, the
two surveys yielded similar results: 1) decreasing levels in oysters as one moves
upstream from the first station for about 20 kilometers; and 2) higher residues in
Rangia as one moves upstream with declining residues at the most upstream station.
Relatively large differences in residues of total resolved aromatics in Rangia were
noted at two James River stations, Cobham Bay and Weyanoke Point. Residues were
much lower at the station in Cobham Bay in 1985 and considerably higher at
Weyanoke Point. Total aromatics in Rangia at Weyanoke Point are nearly as high as
those found in oysters in the Elizabeth River, i.e. about 15 ppm.
In the York River considerably lower residues in both oysters and Rangia were
observed at the upstream stations during 1985. Resin acids, although still present in
Rangia, were much lower than in 1984.
Residues in oysters from the Poquoson and Back rivers were below 1 ppm.

C.

PAH Uptake and Clearance by Oysters and Hard Clams at

Different Temperatures: The objective of this research is to understand the rates
of uptake and clearance of PAH from various sources and under various
environmental conditions. These studies will facilitate interpretation of field
experimentc; and monitoring studies. As an extension to previous research regarding
uptake of PAH by oysters exposed to contaminated sediment suspensions and
filtrates, the effect of temperature on uptake and clearance rates was studied. Both
oysters, hard clams andRangia clams were exposed to PAR-contaminated sediment
suspensions at two temperatures. At various intervals up to 28 days, the animals were
sacrificed and analyzed for PAH body burden. Tissue concentration data will be used
to calculate specific uptake and clearance rates and the equilibrium bioconcentration
factors for total resolved P AH and for specific identified chemical species at each test
temperature. Based on a preliminary analysis of the data, oysters exhibit no difference
in uptake or clearance rate as a function of temperature, whereas clams exhibit greater
uptake at lower temperatures. There is precedent for this somewhat unorthodox
observation in the literature.
D. An Evaluation of Effects of Coal Particles on the Eastern Oyster
(Crassostrea virginica) - Accumulation of Polynuclear Aromatic
Hydrocarbons and Acute Effects: Research regarding uptake of PAH from
coal dust by oysters has been completed. This study indicates: 1) PAH is not leached
from coal dust into estuarine water after a 15 day contact time in oxygenated estuarine
water; 2) PAH cannot be extracted from coal dust ingested by oysters; and 3) oyster
growth was unaffected by the presence of coal dust. This study was supported by the
Norfolk Southern Corporation.
E. Mixed Function Oxygenases: In conjunction with Mr. Samuel Felton,
a visiting scientist from the University of Washington, changes in the mixed function
oxygenase (MFO) system in spot(Leiostomus xanthurus) collected from the Elizabeth
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River were examined. MFO are substrate inducible enzymes which are involved in
the metabolism of various organic substances including PAH. The hypothesis was

that young fish entering the Elizabeth River in the spring would have relatively low
MFO levels, specifically aryl hydrocarbon hydroxylase (AHH), which would increase
with time of residence in the river. A modified method for AHH was developed and
validated. In addition, Mr. Felton developed an improved method for analysis of the
unrelated enzyme super oxide dismutase (SOD). AHH activity in fish livers did
increase over the course of the study as expected, but the effect was less dramatic at
the most polluted collection sites than elsewhere. SOD activity also increased over
time, and in this case there was an apparent correlation between SOD activity and
degree of PAH pollution. Support for this research was provided in part by the
Virginia Environmental Endowment.

A Survey of Potential Problems Related to Toxic Organic Chemical
Contamination of Aquatic Environments: Objectives of the overall study
were: 1) to compile and analyze the available data on toxic organic compounds in
water, sediments and biota from ten sites in the United States - where available, data
on sources of the compounds will be included in the site surveys; 2) to determine
through a literature review what is known about the toxicity and bioavailability of
selected toxic organics and compare these data to those levels found at the sites
reviewed; 3) to compile biological data at sites where data are found on toxic organics;
4) to ascertain the potential magnitude of the problems nationally and evaluate the need
for additional site surveys or for data collection based on results; and 5) to make
suggestions for future research on the basis of the results.
These studies confirmed the problems of pesticide and PAH contamination in
Chesapeake Bay and recommended that a number of specific studies on P AH and
pesticides (particularly organotins) be conducted in the Bay.
A. Chlorine Toxicity: Studies of the effects of chlorinated sewage on oyster
larval spatfall were completed during this year. Additional laboratory experiments
were performed, monitoring metamorphosis as opposed to initial attachment. In
addition, the field study initiated in 1984-1985 was expanded to include sixteen
stations in the James River arrayed around a sewage outfall. At weekly intervals, the
substrates were examined for newly set oyster spat. As in 1984, there was no
detectable effect of the outfall on oyster spat settlement. The 1985 survey also
included four experiments involving placement of substrates with oyster spat already
set and grown to 2-4 mm in order to monitor survival and growth with respect to
position around the outfall. There was no effect of the chlorinated sewage discharge
observable with respect to either survival or spat growth over any one-week exposure
period.
.
A contract with Virginia Power to investigate the utility of continuous low level
chlorination of intake cooling water as a means of eliminating macrofouling in the
turbine and bearing cooling water system has been completed. Experiments were
performed to test the efficacy of several chlorine residual concentrations as well as
several pulsed chlorination procedures. The final report included the recommendation
that continuous chlorination at a dose of 0.2 mg/I be tested in the Yorktown
Generating Plant. A proposal has been submitted to monitor macrofouling during the
test; work on the project is expected to resume within the next year following plan
modifications to permit continuous chlorination without damage to equipment.
B. Tributyltin Toxicity: A program was initiated to evaluate the toxicity of
tributyltin (TBT) to bivalve embryos and larvae of the oyster and the hard clam. Initial
studies using a static replacement technique indicate that embryos of both species are
more sensitive to TBT than straight-hinge larvae (48 hrLC50 = 1.30 and 1.13 µg/1 for
embryos versus 3.96 and 1.65 µg/1 for larvae of oysters and clams, respectively). A
test protocol has been designed to evaluate the effect of TBT on settlement of oyster
pediveliger larvae using a flow-thru system. Plans have been developed to extend this
methodology to expose oyster and clam larvae from the straight-hinge stage through
settlement in a flow-thru test system.
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C. Virginia Water Control Board Data Base: A program is currently
underway to create a computer data base of chemicals in Virginia's aquatic
environment. When this is completed, the Water Control Board in Richmond will be
able to retrieve data on organic compounds and metals in effluents, sediments and
biological tissue. The actual data will reside at VIMS and will be accessible through
existing terminals as well as by telephone link anywhere in the state. Information
generated by many contract laboratories will be updated to provide current information
on the chemical compounds in Virginia's waters.
D. Early Warning - Chlorinated Hydrocarbons: Finfish and blue crab
purchased from wholesale distributors buying seafood from Virginia waters were
analyzed for chlorinated hydrocarbons. PCBs (polychlorinated biphenyls) and
chlordanes were the major compounds identified. The composition of the PCBs in the
seafood was dependent on the source from which it was collected. The predominant
chlordanes in all samples were a-chlordane and t-Nonachlor.
Twenty percent of the bluefish and thirty-three percent of the grey trout collected
in October, 1985, from the lower James River contained~2.0 ppm (ppm = parts per
million) total PCB, the FDA action level. Samples collected from the upper
Chesapeake Bay, Rappahannock, York and Back rivers contained less than 1.0 ppm
total PCB. Total chlordane concentrations in bluefish samples from the lower
Chesapeake Bay in October and December were less than the FDA tolerance level of

300.0 ppb (ppb = parts per billion).

Program IX: Study nutrient cycling processes and
controls in riverine, estuarine, and coastal marine
environments.
Is Phosphorus Removal An Efficient/Effective Chesapeake Bay
Management Practice?: Questions currently being asked by managers related to
improving Chesapeake Bay water quality include: 1) is nutrient enrichment a cause
for water quality degradation of the Bay and its tributaries? 2) will reduction in
nitrogen or phosphorus, or both, be necessary to improve Bay water quality? and 3) is
a phosphate detergent ban and improved phosphate removal from sewage treatment
plants part of an effective solution?
Nutrient enrichment is usually thought to promote the deterioration of receiving
waters through the stimulation of algal growth. Excessive algal biomass contributes,
through its subsequent death and decomposition, to low oxygen levels in deeper
waters. The paradigm that algal production is typically phosphorus-limited in fresh
water and nitrogen-limited in marine water does not take into account estuaries where
one might assume that some intermediate or non-steady state condition must exist.
Understanding the .temporal and spatial extent to which a given nutrient limits or
controls algal production in Chesapeake Bay and its subestuaries continues to be a
controversial subject. It is apparent, however, that such an understanding is essential
in order to implement the most efficient management practices. For example, if
phosphorus usually does not control algal productivity in the saline portions of the
Bay, phosphorus removal alone would prove not to be effective in the saline portions
of the Bay system.
We started a project in July, 1985 designed to identify which nutrient, phosphorus
or nitrogen, if either, limits phytoplankton primary production in the lower Bay
system at salinities of about 15-20 parts per thousand. The enrichment bioassay
approach is being used with 13 gallon flow-through microcosms to evaluate which
nutrient is controlling primary production of the phytoplankton. This is accomplished
by determining growth and production rates of the phytoplankton community in
response to each nutrient enrichment (nitrogen, phosphorus or a combination)
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compared to a control (no addition). A similar project has been carried out by
colleagues at the Benedict Estuarine Research Laboratory and the Chesapeake
Biological Laboratory (BERL/CBL) at a lower salinity location in the upper Bay.
In addition to primary production, nutrient effects may change the species
composition of the phytoplankton and thus modify subsequent trophic relationships.
Our methodology, as did that of BERL/CBL, includes phytoplankton population
sampling with subsequent identification to as detailed a taxonomic grouping as is
feasible. Application of this experimental approach is needed over more than one
season and at least in several different salinity regimes in order to definitively answer
questions posed by managers related to nutrient removal as a means of controlling
phytoplankton production.
Successful experiments were carried out in August., October and December, 1985
and in February, April and June, 1986 at VIMS' lower York River site. The
preliminary evaluation of the results to date indicate that the chlorophyll biomass is
controlled by phosphorus during the winter, which is a period of low productivity,
and that during the spring, summer and fall, periods of higher productivity, nitrogen
is the nutrient which controls phytoplankton growth. These results are in agreement
with those obtained in lower salinity waters by the BERL/CBL experiments.
Additional data evaluations will determine if changes in phosphorus affect other
important measures of the phytoplankton community, such as species composition
and production of cell constituents other than chlorophyll.
Nitrogen Cycling Processes and Controls Using Nitrogen-IS Stable
Isotopes: This is a continuing program begun in 1984 on nitrification (the two-step,
bacterially-mediated oxidation of ammonium to nitrate) in the upper James River.
Using the stable nitrogen isotope, N-15, we have quantified the rate of nitrification at
various stations from above Richmond at the fall line to below Hopewell. Elevated
viable counts of nitrifying bacteria were found immediately downstream of major
municipal/industrial nitrogen sources. Nitrification rates correlated well with total
nitrifying bacterial counts, not ammonium concentration as had been previously
thought. Research is now continuing to evaluate the effects of seasonal and other
environmental factors on nitrification rates. Studies done during high river flow
conditions ( 1984-1985) have been completed.
Having now developed reliable techniques for using N-15 isotopes in nitrogen
cycling studies, our current and future efforts will be to expand our studies along three
basic lines of research:
1. Further studies on nitrification in the James River with a better focus on
environmental controls and biological characteristics.
2. Using stable isotopic ratios and N-15 tracer studies, attempt to identify and
quantify the principal sources and sinks for nutrients in the major lower Bay
tributaries. This is a cooperative research program with the University of Virginia,
Department of Environmental Sciences.
3. Investigate nitrogen cycling and potential for plant growth limitation in
naturally occurring and transplanted eelgrass beds of the lower Bay.
Benthic Metabolism and Nutrient Exchange of Shoal Sediments of
the Lower Chesapeake Bay: The overall objective of this subprogram has been
to determine the contribution of benthic microalgae occurring on and in shoal, nonvegetated sediments of the York River estuary. Results to date indicate that the
benthic microalgae contribute more significantly to primary production than hitherto
estimated. In the York River study area approximately 38% of the subtidal bottom
area support these benthic microalgae. The organic matter produced is a much more
readily available food source than detrital material from other sources. Continuing
studies will attempt to quantify the proportion of total primary production contributed
by the benthic microalgae.
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Program X: Evaluate factors leading to, and the consequences of, nutrient enrichment.
Effects of Bottom Sediments on Water Quality: Research has focused
on two effects of sediments on water quality, namely the influence of sediments on
algal blooms and the consumption of oxygen by bottom sediments. Investigations in
Gunston Cove, a Potomac River tributary, indicate algal blooms are supported by
release of nutrients, especially phosphorus, from the sediments. Two conditions
enhance sediment phosphorus release: high pH in the water and low nitrate
concentration in the water. Both these conditions are induced during the formation of
algal blooms. Thus, a vicious cycle exists. As algal blooms form, they alter
conditions in the water so that release of sediment phosphorus occurs. The
phosphorus release provides the nutrient needed to further stimulate the bloom.
A different study has been initiated to investigate the factors which influence the
consumption of oxygen by bottom sediments. Dissolved oxygen is necessary to
support most aquatic and marine life and sediment oxygen demand (SOD) can be a
significant drain on the oxygen resource. In systems which are impacted by waste
inputs (e.g. the James and Potomac rivers), an attempt to limit SOD can be made by
limiting the discharge of organic material which settles to the river bottom. Limiting
discharges requires extensive treatment, however, and at present the effectiveness of
discharge limitations is not proven. An investigation is being conducted to measure
SOD in the Potomac River and several tributaries and to develop a means of predicting
the effect of organic inputs to the system on SOD.

Program XI: Understand the dynamics of benthic
boundary layers and associated processes of sediment resuspension, transport, and animal-sediment
interaction in coastal and estuarine environments.
The overall objective of this program is to determine the dynamics of the benthic
boundary layer with respect to sediment resuspension and transport. The underlying
goals are to improve management of dredged materials, predict and control shoaling in
navigable waterways and ports, predict the accumulation or erosion of different types
of sediment, and anticipate and avoid possible buildup of toxics adsorbed to certain
types of sediment. A year ago this program marked its beginning with considerable
progress in the initial task of bed type (topographic form and roughness) classification
and mapping of the floors of lower Chesapeake Bay and two of its adjoining
estuaries, the York and the James, along with portions of the inner continental shelf
off the Virginia Beach oceanfront. This was done utilizing a side-scan sonar and sea
floor mapping system (EG&G SMS 960 system) along with diver observations and
bottom sampling that provided groundtruth for the electronic information. In addition,
a boundary layer instrumented tripod (BLIT-1) was designed and constructed at the
Institute to enable the bottom deployment of an electromagnetic current meter and
pressure-sensing wave recorder with integral power module and data logger (Sea Data
Model 635-9RS) as our basic instrument package for remote sensing of near-bottom
fluid motions in all weather conditions. The FY 1985-1986 period through June,
1986 has seen considerable success in our utilization of the above system and some
recently added peripheral equipment in a series of field deployments.
After the initial deployment of the BLIT-1 tripod system near Wolftrap Light in
the central portion of Lower Chesapeake Bay early in 1985, a number of sensor
components were added that have greatly enhanced its capabilities. Our second
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deployment was made in the fall of 1985 on the inner shelf of the Atlantic Ocean near
the U.S. Army Corps of Engineer Field Research Facility in Duck, North Carolina.
At this site, a small auxiliary tripod with steel support rods driven into the bottom by
divers was used to mount a Datasonics Model ASA-920 sonar altimeter next to the
main BLIT-1 tripod. A Sea Data Model 650B bursting data logger was attached to the
main tripod and connected by electrical cable to the ASA-920 to record its output. The
altimeter, positioned at 8-meter depths within the inner shoreface region with its
transducer positioned about 50 cm above the bed, recorded time-sequential changes in
bed elevation. The overall change recorded amounted to more than 15 cm of sand
deposited during a large extratropical storm or northeaster." This deployment
represents one of the first occasions in which an actual bed response to a typical
"northeaster" has been documented in the benthic boundary layer and illustrates the
potential influence such storms may have in effecting significant onshore-offshore
transfer of sand between the surf zone and inner shelf region. During the same
deployment, a vertical array of five optical backscatterance sensors (Downing
Associates Model OBS-2) was also mounted on BLIT-1 to determine vertical profiles
of suspended sediment concentration just above the bottom at short time intervals
synchronized with the wave and current measurements. These data show variable,
event-related sediment transfer both within the water column and between the
sediment column and water column along with the causal mechanisms (net bottom
current and wave orbital velocity) responsible for this movement. The measurements
made with BLIT-1 at Duck, North Carolina, obviously are pertinent also to our
shoreface, surf zone, and beach processes investigations for FY 1985-1986 which are
described under Program XIII.
In February of 1986 the BLIT-1 tripod was again deployed on the inner
continental shelf, this time in approximately 12 meters of water within a proposed
spoil disposal site off Dam Neck, Virginia. Typical winter frontal systems prevailed
and considerable wave motion in the 8-10 second period band was noted during the
passage of an intense extratropical low. Maximum orbital velocities of 85 cm/sec
superimposed on sustained flows of 25-30 cm/sec were recorded at approximately 55
cm above the bed. These values underscore the potential occurrence of high energy
fluid motions, particularly wave-induced motion, in this region with obvious
implications regarding bottom sediment mobility. Compared with bottom conditions
in the lower Chesapeake Bay at similar depths (e.g. the Wolftrap site), there are clear
contrasts in the source and type of bottom energy in these two regions. The Bay
region appears to receive less wave-induced energy but experiences significantly
higher tidal current speeds near the bed along with signs of turbulent "bursting
phenomena which may have an important bearing on the sediment resuspension
potential there.
While data analysis is continuing on the deployments made in FY 1985-1986, a
second tripod system, BLIT-2, has been designed and its components were being
assembled as this period drew to a close. The second tripod, like the first, will
contain a Sea Data model 635-9RS directional wave and current recorder as the core
instrument. It will also contain a special Sea Data 646-3 data logger connected to three
additional Marsh-McBimey electromagnetic current sensors, yielding a total of four
such sensors to be mounted in a vertical array for the purpose of obtaining current
profiles just above the bed. The lowest current sensor in the array will be placed at 10
cm above the bed enabling boundary layer flow structure to be studied in a number of
environments with concurrent determinations of bed shear stress. A second sonar
altimeter is expected to be added to BLIT-2 to record bed.elevations relative to the
tripod and sensor arrays through time.
Another aspect of the benthic boundary layer program investigated in FY 19851986 centers on the question of whether shipping activity disturbs contaminated
sediments on the floor of the Elizabeth River. Little is known about how cohesive
sediments react to, or interact with, ship motions; i.e. wake waves and propeller
wash, thereby increasing turbidity and dispersing chemicals away from their pollution
11
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source. Bed disturbance was examined throughout the Elizabeth River with an
EG&G Model 960 side-scan sonar system. Sediment resuspension and haline
stratification were observed before, during or after ship movement, from
measurements of suspended sediment concentration, transparency and salinity,
supplemented by current velocity. Ship berthing, backing and turning movements
produced the greatest enrichment of suspended sediment, concentrations increasing
some 90 times the background level. The overall effect of repeated bed disturbance
and sediment resuspension is to reinforce landward transport of suspended sediment
through the lower layer. By stirring the bed, ship movement prevents deposition in
the channel axis and enhances deposition in less energetic zones on the lower sides of
the channel and in berths and pier slips.
Much of the benthic boundary layer in the Chesapeake Bay is modified by
biogenic structures, e.g. seagrasses and animal tubes. These structures alter the nearbottom flow regimes, affecting transport and deposition of sediments and invertebrate
larvae. We have developed a computer model which describes these flow alterations
in a variety of habitats and predicts deposition of suspended particles. Initial testing of
the model predictions, conducted in the VIMS flume during FY 1985-1986, indicate a
good fit to observed data. This model is expected to form the framework for
experimental testing of sedimentation rates and larval recruitment rates in eelgrass
meadows.

Program XII: Describe and understand the circulation
of waters in the estuarine and coastal environment.
Determination of the Mechanisms of Water Circulation in the Lower
James River/Hampton Roads as a Means of Predicting the Transport
Pathways of Oyster Larvae and Dissolved Pollutants: Although the oyster
beds in the James River continue to provide prodigious quantities of seed oysters
(small oysters about 1" in size) that are planted and later harvested in other water
bodies, production has decreased greatly relative to levels typical of the first half of
this century. The causes of this decline must be known and understood if this
marvelous natural resource is to be protected and the oyster industry to be enhanced.
Historically, the James has been the only river in the Commonwealth that produced
large quantities of seed oysters, suggesting that some natural factor, such as river
circulation, was responsible. Hence, the primary objective of this study is to
understand those circulation patterns and relate them to the life cycle of the oyster, so
that potential management options may be assessed in light of that understanding.
Circulation patterns are complex and highly variable over time. Hence, the
approach taken has been to first address facets or aspects of the circulation separately
and then later integrate the findings into a more complete picture. Similarly, the initial
emphasis has been on physical transport processes; integration of physical and
biological factors has begun and will continue in the future.
When tidal currents are averaged over a several day period, one often finds a net
downriver flow of fresher water near the surface and a net upriver flow of saltier
water near the bottom. This pattern has been observed to be persistent in the James
River. Data from a deployment of current meters during the summer of 1985 also
show that the upriver flow near the bottom tends toward the northern (Newport
News) shore. When viewed from above, these net flows result in a large counterclockwise circulation, or gyre, going from Sewell's Point in Hampton Roads to
Wreck Shoals near the Warwick River. In the vicinity of Newport News Point, our
studies have documented a feature of the circulation which is of importance to the
transport of oyster larvae and other materials. At that site water masses converge
during early- to mid-stage of flood currents; the more saline waters from Hampton
Roads dive beneath the less dense waters of the lower James River to depths of 20
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feet or more. This convergence is frequently reflected at the surface as sharp "fronts"
or boundaries between water masses. Oyster larvae distributed throughout the water
column downriver of the "front" were observed to be passively injected into deeper
waters which have a net upriver movement. Thus, the frontal convergence provides a
mechanism whereby oyster larvae may complete the counterclockwise circuit within
the seed oyster area. Data from an earlier hydraulic model study were re-examined to
assess the likely contribution of oyster beds on Hampton Flats to the overall
productivity of the James River. The results of that work suggest that oysters on
Hampton Flats may have made significant contributions to the larval pool. That
conclusion is buttressed by the knowledge that larvae from this region would pass
through the previously mentioned front and then be transported upriver to the seed
beds.
The net circulation pattern described in the previous section provides a simple yet
effective model that has been used by resource managers. For example, floods in the
Shenandoah Valley in the fall of 1985 caused polluted waters which eventually
reached Hampton Roads. Local rains also resulted in sewage by-passes and oyster
harvesting in Hampton Roads was stopped. Health Department officials monitored
bacterial counts in the water as the flood waters passed through the system.
Improvements were first noted near Newport News Point and then moved up the
northern shoreline. Eventually conditions improved along the southern shoreline
although the pattern was somewhat sketchy, perhaps due to the several tributary
streams entering along this shoreline. The progression of improved bacterial quality
corresponded to the general circulation pattern formulated in this project and thus it
gave public health managers a tool to better anticipate the movement of water masses.

Program XIII:
Develop a better understanding of
shoreface, surf zone, and beach processes.
The objective of the program is to develop a better understanding of shoreface,
surf zone, and beach processes in order to provide more effective measures to mitigate
shore erosion. As in previous years, effort has been shared between: 1) applied
research and associated advisory activity aimed at dealing with the immediate and dayto-day problems of erosion along the shores of the Commonwealth, and 2) more basic
research aimed at providing a deeper understanding of the fundamental mechanisms
which operate to cause beach and shoreline changes.
Continued progress has been made toward our long-term basic research goal of
achieving the means for improved, accurate predictability of nearshore, surf zone, and
beach hydrodynamic and morphologic assemblages, based on elucidation of the
universal principles governing nearshore and surf zone morphodynamic behavior. It
has been recognized as a general principle that beaches throughout the world exist in a
limited number of morphodynamic states. These are bounded on the one extreme by
the "dissipative" state in which wide inner and outer breaker zones dissipate most of
the incident wave energy through continual wave breaking over a gently sloping
bottom approaching the beach, and on the other extreme by the "reflective" state in
which the beach is narrow and steep such that most of the incoming wave energy is
reflected from the beach face and returned seaward (leaky mode) or alongshore
(trapped wave) with little breaker activity. Between these extremes one generally finds
four intermediate morphologic states (longshore bar-trough, rhythmic bar and beach,
transverse bar and rip, ridge-runnel or low tide terrace) depending upon a number of
dynamic factors with which they interact. An important and very useful aspect of this
classification is that most beaches exhibit an "equilibrium" state under normal
conditions but may show a departure toward other states as environmental conditions
deviate from the norm. Variations about a given equilibrium state may involve a
greater or lesser amount of subaerial accretion or erosion depending upon the initial
state and the magnitude of the departure. To achieve the ability to predict the direction
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.and magnitude of the departure is to achieve the ability to predict beach erosion or
accretion cycles through time.
Empirical-statistical assessment of large quantities of beach profile and
environmental data (6.5-year period) has been completed now and a good association
has been found between beach state and the summary environmental parameter
!l=Hb/(wsT)
where Hb is breaker height, Ws is mean sediment fall velocity and Tis incident wave
period. Temporal variability of beach state reflects, in part, the temporal variability
and rate of change of this parameter, which, in tum depends on deep-water wave
climate and nearshore wave modifications as well as sediment size and shape
characteristics. For example, conditions of persistently high wave energy combined
with abundant and/or fine-grained sediment result in maintaining highly dissipative
states which exhibit very low mobility. Low mobility is also associated with
persistently low-steepness waves acting on coarse-grained beach sediments, indicative
of a reflective beach state. The greatest degree of mobility is associated with
intermediate but highly changeable wave conditions, medium grained sediment and a
modest or meager sediment supply. Under such conditions, the beach and surf zone
tend to alternate among the intermediate states and to exhibit well-developed bar trough
and rhythmic topographies.
Research completed during FY 1985-1986 shows that in addition to beach state
variations following variations in n, some equilibrium beach states are affected by
temporal variation in wave "groupiness" and tidal range. Provided that n is within the
appropriate range to favor beach states at the reflective end of the sequence, spring
tides (large tidal range) will tend to favor either the low-tide terrace or reflective states
over the transverse bar and rip state. The transverse bar and rip state is best developed
during neap tides. Higher tidal ranges are thus associated with more subdued bartrough topography, the most accentuated bar-trough profiles being found where tidal
range is minimal. Wave groupiness is important in discriminating between the
transverse bar and rip and rhythmic bar and beach states. As a rule, high wave
groupiness tends to favor the more dissipative states. It is the dominant factor
determining whether the low-tide terrace state or the transverse bar and rip state
prevails, assuming n is such as to permit one or the other of these states.
The detailed temporal change and the frequency-response characteristics of the
different modes of profile behavior were further investigated through application of
empirical eigenvector analysis to beach profile data. This technique is useful in
separating modes of profile behavior. The lower order eigenvectors, for example,
express the grosser aspects of the profile such as beach volume, width and gradient
while the more complex profile features such as bar-trough configurations,
asymmetries, and steps are expressed by progressive addition of higher order vectors.
Spectral analysis of the eigenvector weightings provided additional insight to temporal
change at varying time scales, indicating that daily and monthly changes in profile
features are also accompanied by cyclical changes of a much longer period, up to two
years or more. The latter changes are associated with large scale beach volume
changes that imply significant sand transport in the onshore-offshore direction. The
mechanisms for these changes are presently being investigated through data obtained
from our benthic tripod deployments in the nearshore region (Program XI).

Program XIV: Describe and explain the late Quaternary
sedimentology, stratigraphy and geologic evolution
of the Chesapeake Bay and coastal waters.
The objectives of this program are to describe and explain the sedimentology and
Quaternary geologic evolution of the Chesapeake Bay system and adjacent portions of
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the continental shelf to learn more about the region's geologic resources, such as
heavy minerals, aggregate and shell, and about the long-term sources, sinks,
pathways and processes for transportation of sediments and associated contaminants.
This program is highly complementary to and interactive with the programs relating to
the benthic boundary layer (Program XI) and to the development and utilization of
marine resources (Program XV).
During the past year the major efforts of this program have focused upon the
Commonwealth's subaqueous resources. In response to the oyster industry's
increasing reliance upon out-of-state sources for quantities of fossil oyster shell for
use as a cultch material for oyster spat, we began exploration for reefs of fossil oyster
shell under Virginia's waters. Similarly, using several sources of funds, we began
investigating the possibility that there might be developable resources of economically
viable mineral sands under the waters of Virginia's inner continental shelf.
The geological history program also includes an ongoing cooperative effort with
the Maryland Geologic Survey and the U.S. Geological Survey to study the seismic
stratigraphy and general geologic history of the Bay, its subestuaries, and the adjacent
shelf. Through shared data and joint research efforts this work is providing
significant advances to our knowledge and understanding of the Bay.

Program XV: Conduct investigations related to the
development, utilization, and 111anage1nent of resources of significance to the 111arine environ1nent.
One of the objectives of this research program is the development of management
strategies for the conservation and/or development of Virginia's living and non-living
marine resources. Virginia's living and non-living resources are impacted by activities
and other resources that are beyond what is traditionally considered the marine
environment. To effectively fulfill the mandate expressed for the Institute,
comprehensive studies must be pursued and result in recommendations useful to the
management of these marine resources. Inherent in such a research program is the
need to evaluate, modify, and develop scientifically, economically, socially, and
legally sound resource use strategies for individuals and institutions utilizing the
Commonwealth's living and non-living marine resources.
Development of Model Aquaculture Legislation: Aquaculture research
efforts leading to the development of model legislation centered on identifying legal,
policy, and institutional impediments affecting the development of the aquaculture
industry in Virginia. A survey of selected marine aquaculture operations currently
operating in Virginia and throughout the country was conducted and the results are
presently being analyzed. It is anticipated that the results will identify the types and
categories of aquaculture operations most likely to succeed in Virginia and the criteria
and requirements for success of these aquaculture activities as measured against the
constraints in state and federal governments and legal and institutional structures.
Recommendations for removing or mitigating these constraints in the form of model
legislation will be drafted. If successfully implemented, model legislation should
enable the Commonwealth to more effectively realize the economic potential of marine
aquaculture and encourage the development of new technologies.
Analysis of Virginia's Local Wetlands Boards: A review of the
Commonwealth's system of managing its wetland resources through local wetlands
boards comprised of citizen volunteers was conducted and the differences among
boards in terms of jurisdiction, membership background, and experience was
analyzed. The impact of the identified differences in all three areas was assessed and
the results indicated that the differences among local wetlands boards may have a less
significant impact on management decisions than was anticipated and may actually
serve to facilitate uniform decision-making throughout the Commonwealth.
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Subsequent research progra ms for the co ming year will address vanat1ons in
manage ment philosophy and decision-making processes among local boards as well
as the effects of local interactio n with other levels of government wi thin the wetlands
permitti ng process.
Estuarine Research Reserve System for Virginia: Work was initiated to
develop criteria for establishing a system of representative estuarine sites to ser ve as
the basis for long-te1m research and mo nitoring of Bay and tributaiy ecosystems . The
ini tial work was funded in pan by the Sanctuary Programs Office of NOAA. At the
request of Governor Ba liles, the project is be ing coordinated with a simila r effort in
Maryland to provide a Research Reserve Syste m fo r the whole of Chesapeake Bay.
T he conceptual framework for V irg inia's ponion of the Bay calls for a site in the tidal
freshwate r, u·ansition zone and lower estuarine reaches of each of the major tributaries
and sites on the easte rn and weste rn mainstem of the Bay. Initial site evaluation has
begun. This project is be ing coordinated with the Council on the Environment as an
adjunct to Virginia's Coastal Resource Management Program.
Environmental Sensitivity Mapping: Data compilation was completed for
the preparation of a se1ies of four seasonal Environmental Sensitivity Atlases for the
entire Chesapeake Bay. This work is a spin-off of the hazardous material spill
res ponse activities carri ed on under a cooperative agreement between VIMS and
Scientific Environmental Associates, Inc. Afte r a review by s tate a nd federal
agencies, the Atlas series will be published by the National Oceanic and Atmosphe1i c
Administration.

The VIMS DeHaviland Beaver, a highly-utilized observation
platform for marine science.
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MONITORING

An instrument pod is prepared for deployment by Dr. Robert Diaz (background)
and Mr. Robert Gammisch of the Division of Geological Oceanography and
Benthic Ecology.

T he Virginia Institute of M arine Science, as the major marine research institution
in Virginia, is continually called upon to express opinions and co mments on the
probab le effects of industrial development and other perturbatio ns on our estuari ne
and coastal waters. This requires extensive background info rmation on the system
being impacted, so that one c an distinguish " no1mal" ranges of fluctuatio ns from
aberrations caused by man's activities.
Many items have been and are being monitored at VIMS. Entities to be mon itored
are selected w ith consideration of the issues of importance; howeve r, virtually all
monitored in fo nnatio n can be and is used fo r m ultiple purposes (i.e., for descriptive
background information helpfu l in bas ic research, as well as provision of data for
adv isory services).
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Program I: Fisheries
Anadromous Fishes: The major objective of this monitoring program is to
maintain a long-term data base on anadromous fishes in order to understand the
population dynamics of these species as well as to assist in basic research of
individual species. In tum, the data are used in advisory services, basic research, and
population dynamics. The anadromous projects, in conjunction with those of other
states investigatingAlosa and striped bass stocks, contribute to the general knowledge
necessary for evaluation of rational management alternatives, both in Virginia waters
and coastal waters of the eastern United States.
The Alosa stocks (American shad, alewife, and blueback herring) and their
fisheries in Virginia were evaluated by sampling adult Alosa taken from the
commercial catches in the James, York, and Rappahannock rivers during the spring
spawning migrations. Individuals of each species were sexed and lengths and
weights recorded. Otoliths and scales were also taken for aging each specimen.
Juvenile (young-of-the-year) Alosa were sampled with a specially designed pushnet
developed at VIMS. Indices of abundance for juvenileAlosa, derived from catch and
effort data, were compared to previous annual indices.
Adult striped bass were collected from commercial fisheries in the York,
Rappahannock and Potomac rivers to characterize the composition of catches in gill
nets and pound nets by sex, age, length and weight in the spring and fall-winter
fisheries.
Juvenile Striped Bass Research: Monitoring of the relative annual
abundance of juvenile (young-of-the-year) striped bass (rockfish) in the Virginia
nursery areas was continued for the sixth consecutive year and thirteenth year since
1967. Sampling is conducted during the summer months with a 100 ft. beach seine.
Although the 1985 index was slightly below the historical average, in general the
recruitment of young striped bass to the Virginia populations of this species in recent
years has been good, in sharp contrast to the situation in the northern portions of the
Chesapeake Bay. In addition to the regular survey, several ancillary projects are
underway investigating means of improving the accuracy and reliability of survey
results, as well as examining the relationship between the Maryland and Virginia
juvenile striped bass indices.
Spatfall Monitoring Program: Throughout the summer of 1985 the weekly
spatfall monitoring program, a progression from a program originally started in 1946,
was effected at 42 stations throughout the state. Oyster spatfall was higher than in
1984 and more typical of the 1980-1985 period. Peak setting in the James River was
in August and extended later than in 1984, probably due to the sustained high
temperatures during the fall of 1985. In general the high runoff events of November,
1985 appear to have had little impact on the James River oyster stocks.
Stock Assessment:
1. Continuation of Monthly Trawl Surveys
The 30 year series of routine monthly trawl surveys for juvenile fish and blue
crabs in the York, James and Rappahannock rivers has been continued. Previous
collection procedures have been continued, except that all fishes are now being
measured instead of only 25 specimens. This change should make length data more
amenable to sophisticated analysis.
2. Evaluation and Upgrading of the Monthly Riverine Trawl Surveys and
Extension to Chesapeake Bay Waters
Funds have been acquired from the Chesapeake Bay Stock Assessment
Committee to evaluate riverine trawl surveys and to plan their extension into the
Chesapeake Bay waters and the nearby shelf. An initial analysis of trawl survey
"problems" has been made.
Objectives have been defined for trawl survey work and initial guiding principles
have been developed.
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Work has begun to develop a computer-interfaced system to generate basic length,
weight, and abundance data. "Electronic" measuring boards and balances, and a
supporting hard and software system are being acquired; this will permit immediate
entry of basic survey measurements into computer compatible media. This should
greatly reduce data entry, tabulation, and editing errors and greatly reduce cost and
MONITORING ACTIVITIES
AT THE VIRGINIA INSTITUTE OF MARINE SCIENCE
Activity

Date Begun

Status

Fisheries:
Finfish
Blue Crabs
Oyster Spatfall
Eggs and Larvae of Commercial Species

1955
1956
1946
1983

Continuing
Continuing
Continuing
Continuing

Plankton:
Zooplankton

1971

Continuing

Bacteria:
Lower York River
In Oil-Impacted Marshes-York River

1977
1975

Continuing
Completed 1979

Parasites and Pathogens:
Finfish
Oyster (Dermocystidium)
Oyster (MSX)

1972
1950
1959

Continuing
Continuing
Continuing

Benlhic Invertebrates:
Lower York River

1962

Continuing

Estuarine Plant Communities:
Tidal Wellands
Wetlands-Back Bay
Submerged Aquatic Vegetation
Nekton Utilization of a Marsh

1973
1977
1978
1985

Continuing
Continuing
Continuing
Continuing

VII.

Coastal Erosion

1973

Continuing

VIII.

Physical and Chemical:
Slack Watcr Runs-Major Tributaries [Temperature (f),
Salinity (S), Dissolved Oxygen (DO)]
1971

Completed 1975

I.

II.

III.

IV.

V.
VI.
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Slack Water Runs-Major Tributaries (T, S, DO
and Chlorophyll, Phosphorus, Nitrogen)

1975

Continuing

Fixed Station-VIMS' Pier (Tide, T, S)

1952

Continuing

Other Fixed Stations-VIMS' Campus (Sunlight,
Air Temperature)

1970

Continuing

Intensive Surveys-Lower York River (DO, T, S)

1972

Continuing

Kepone-James River-Lower Bay

1975

Continuing

Toxic Organic Chemicals

1979

Continuing

Fixed Station-Wachapreague Pier (f, S)

1962

Continuing

time required; in tum, this should eventually permit development of the capability of
more complex data analysis. Supporting data analysis systems are now being
developed; these should provide a sophisticated capability for a second stage of data
acquisition beyond the routine trawl survey data base, e.g. the acquisition of biological
data on individual specimens to describe in detail the life histories and population
dynamics now needed for wise management.

Program II: Plankton
Ichthyoplankton surveys designed to provide estimates of total egg production in
the Pamunkey River continued and analysis of spring 1985 sampling is complete. The
duration of the 1985 spawn (n = 26 days) was well below the average duration
estimate of 44 days observed in previous years on the Pamunkey River. Severe
drought conditions in the spring influenced spawning activity. Despite the short
season, egg production was high and the preliminary estimate of female biomass
required to produce this egg deposition was five times previous estimates calculated
for 1980 and 1983. The sampling effort in 1986 resulted in seven weekly cruises and
46 total samples. These collections will form the basis for 1986 egg production and
biomass estimates. A computer program designed to facilitate egg production
calculation is now in operation and will be used in a series of simulation experiments
to evaluate current field methodology and isolate those factors contributing to
variability in egg production estimates. One objective of this simulation will be to
establish a sampling protocol that will minimize error but maintain the cost
effectiveness of these surveys.

Surface Water Acidity Monitoring on Striped Bass Spawning
Grounds: Examination of the potential effects of atmospheric acid deposition on the
Pamunkey River spawning grounds is continuing. Successful deployment of a
continuously recording pH meter at Lestor Manor, Virginia, resulted in surface pH
data from the 50 day period April IO - May 29, 1986. In April and late May, pH
values were normal but during two weeks in early May, several significant acidic
excursions from normality were recorded. Rainfall records for these periods are not
yet available but equipment malfunction cannot be discounted. Since severe spring
drought conditions were again observed in 1986, it is unlikely that atmospheric acid
deposition resulted in unfavorable conditions on striped bass spawning grounds.
Plans to modify and update monitoring apparatus. for the upcoming 1987 spring
spawning period are presently being evaluated.
Phytoplankton Monitoring: Phytoplankton monitoring in the lower York
River continued with sampling at the United States Coast Guard Reserve Training
Center at Yorktown, Virginia. As in the past four years, sampling was confined to
two time periods: 1) a high temperature, summer, period (August and September,
1985) when the phytoplankton community is composed primarily of small cells ( < 15
µm) dominated by small flagellates and cyanobacteria; and 2) the spring bloom period
(February 24 through May 9, 1986) when large diatoms and dinoflagellates dominate
the phytoplankton community. A primary objective of the phytoplankton monitoring
is to elucidate long-tenn trends in the species composition and/or abundance as related
to trends in eutrophication of nutrient enrichment. In this regard, improvements in
methodology during the past year which permit enumeration of a group of
cyanobacteria (presumably phycocyanin containing) not previously counted is of
particular interest, since it is the cyanobacterial algal group which is primarily
responsible for the bothersome algal scum blooms which occur periodically in the tidal
freshwater portions of Virginia's estuaries, most notably the Potomac River, and
which are thought to result from excessive nutrient enrichment.
In addition to long-term trends in phytoplankton processes possibly related to
eutrophication, the temporal nature of our sampling scheme (three times per week)
also permits us to investigate shorter term phytoplankton dynamics. An investigation
of the response of the cyanobacterial community to the tidally induced, fortnightly
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cycle of water column strati:fication-destrati:fication which characterizes the lower York
River, is one example of how the monitoring program supports the investigation of
basic phytoplankton processes.
An ongoing activity of the phytoplankton processes group is the development of a
computerized image analyzing system which will permit automated quantification of
the phytoplankton samples. It is anticipated that prior to the end of the 1986-1987
fiscal year, this procedure will be available to count at least some components of the
phytoplankton community.

Program III: Bacteria (Lower York River)
Seasonal bacterial surveys of the lower York River were conducted to determine
densities of indicator bacteria, heterotrophic and petroleum-degrading bacteria in the
water column and sediments. Current plans are to perform a combined analysis of
data generated since 1977. Selected river sites were also monitored for Salmonella
sp. and another human pathogen, Yersinia sp., which has recently been recognized as
having the potential for disease transmission via seafood. Isolation of S. infantis, S.
berta, S. mbandaka, and S. saintpaul from estuarine sediments showed no correlation
with fecal coliform densities in the overlying water. Y. entercolitica appeared to be
ubiquitous in estuarine water samples but was infrequently isolated from sediment
samples. The pathogenicity of these environmental isolates remains to be determined.
Work will continue to assess the relationship of Yersinia sp. and fecal coliform
densities. Studies will be initiated to compare the survival of pathogenic and
environmental strains of Yersinia.

Program IV: Parasites and Pathogens
Shellfish Diseases:
The two major diseases of oysters, MSX
(Haplosporidium nelsoni) and Perkinsus marinus (formerly Dermo}, exhibited greatly
increased levels of prevalence during 1985 compared to 1984 levels. James River
oysters susceptible to MSX held in trays at VIMS had prevalences of 29% and 46%
on September 24, 1985 and mortality in these trays averaged about 10% per month
during August and September. Mobjack Bay native oysters held in a tray at the same
location had an MSX prevalence of only 12% and monthly mortality of 6%. Much of
the mortality in this tray was probably attributable to Perkinsus since prevalence of that
disease was 28 % in these much older oysters. These results, combined with those
from previous years, suggest that Mobjack Bay native oysters may be more resistant
to MSX than James River seed oysters and have led to a project to hatchery-breed and
field-monitor spat from these oysters.
Fall samples of native oysters revealed MSX infections in the lower James,
Rappahannock and Great Wicomico rivers, and Pocomoke Sound. More important,
however, was the high prevalence of Perkinsus in the Rappahannock (69%) and Great
Wicomico (34%) rivers and Pocomoke Sound (41 %). Water temperature remained
above 20°c through much of October allowing continued development of Perkinsus
with probable high mortality.

Program V: Benthic Invertebrates
The objective of this program is to follow the natural population dynamics of the
soft bottom invertebrate communities at several locations in the lower York River.
These community data then give us a reference point from which to assess the impacts
of man's activities. The natural ecosystem is inherently variable through time and it is
only with long-term data that we are accurately able to separate community changes
into component parts, natural or man-induced.
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At our deep muddy station (10m), that has been sampled since 1960, the
communities continue to change in different ways. At no time in the last 25 years
have the communities repeated themselves exactly. Dominant species, in terms of
numbers and biomass, continue to change yearly. This year the trend of increasing
numbers of higher salinity species has continued. This trend has been evident for the
last three years and may reflect the climatic events in the Bay's watershed.

Program VI: Estuarine Plant Communities
The distribution and abundance of submerged aquatic vegetation (SAV) was
mapped for the entire Chesapeake Bay in 1985. Color aerial photography at a scale of
1:12000 was used to map the upper and middle Bay zones, while black and white
photography at a scale of 1:24000 was used to map the lower Bay zone. The
Chesapeake Bay had 19,390 hectares (ha) of SAV in 1985 compared to 15,400 ha in
1984, a 26% increase.
The upper Bay zone had 3,025 ha of SAV in 1985 (15.6% of the total SAV in the
Bay). This represents a decrease of 4.5% from that reported in 1984. Sixty-six
percent of the SAV in this zone was located in the Susquehanna Flats section. Three
of the four sections in this zone showed a slight decrease in SAV abundance, while a
142% increase was seen in the sparsely vegetated (104 ha) upper Eastern Shore
section, principally along the Elk and Sassafras rivers. SAV beds in the upper Bay
zone consisted of 13 species. Dominant species in Susquehanna Flats were
Myriophyllum spicatum, Hydrilla verticillata, and Vallisneria americana, while the
Chester River was dominated by Potamogeton perfoliatus and Ruppia maritima.
The middle Bay zone had 4986 ha of SAV in 1985 (25.7% of the total SAV in the
Bay), which represents a 389% increase from that reported in 1984. All sections in
the zone showed an increase in SAV, with the vast majority {3,072 ha) of the SA V
and the greatest percent changes occurring in the Eastern Bay (441 %), Choptank River
(1760%), and middle Eastern Shore (3504%) sections, located on the Eastern Shore
of the mainstem of the Bay. The Patuxent River, although sparsely vegetated,
showed a 401 % increase in SAV, from 9 ha in 1984 to 44 ha in 1985. Both Potomac
River sections increased in SAV in 1985, with the largest increase (140%) occurring
in the upper Potomac River section. A portion of the 59% increase documented in the
Lower Potomac River is most likely the result of more complete aerial photographic
coverage than was obtained in 1984.
SAV beds in the mainstem of the middle Bay zone consisted principally of
Ruppia maritima with approximately six other species being reported. The Potomac
River SAV bed consisted of eight different species, with the most prevalent being
Myriophyllum spicatum and Hydrilla verticillata.
The return of SAV in the upper Potomac River continues to be of significance
with regard to its rapid spread in a short time frame. In less than five years, SAV has
increased from almost nothing to 1440 ha. Although Hydrilla is one of the dominant
species, nine other species coexist and in some areas share the dominant role with
Hydrilla.
The lower Bay zone had 11,379 ha of SAV in 1985 (58. 7% of the total SA V in
the Bay). This amount was similar to that reported for 1984. Sixty-eight percent of
the SAV in this zone is found along the bayside of the Eastern Shore, with the major
beds located on the broad, shallow flats in and adjacent to Tangier and Smith Islands.
SAV beds are concentrated at the mouths of the major bayside creeks, principally
Cherrystone Inlet, Hungars, Mattawoman, Occahannock, Craddock, Pungoteague
and Onancock creeks. Along the western shore of the zone, SAV beds are found in
Back River, Drum Island Flats adjacent to Plum Tree Island, the mouth of the York
River adjacent to the Guinea Marshes, along the shoreline of the Mobjack Bay and in a
small band from New Point Comfort to Hom Harbor. There were no major changes
in SAV distribution in the nine sections in this zone. The largest change occurred in
the Reedville section where SAV distribution decreased 34% from 1984.
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In general, SAV beds consist of two species, Zostera marina and Ruppia maritirna. Zannichelia palustris has also been found in small isolated patches, but is not

considered a dominant species.
SAV was absent in two of the six historical areas from the lower Bay zone
(Mumfort Island and Parrott Island). SAV increased in the Jenkins Neck area (17%)
but decreased in the East River (33%), Fleets Bay (15%) and Vaucluse Shores (6%)
areas from that reported in 1984. Changes in the Vaucluse Shores area are related to
the dynamic nature of the sand bars and sand spits that continually alter the available
area for SAV growth. Changes in the East River and Fleets Bay distribution occurred
in beds that were very patchy. These types of beds are more susceptible to physical
damage from storms and can easily change in time periods of less than one year.
In 1985 studies were initiated to document nekton utilization of Goose Creek by
blocking the mouth of the marsh at high tide with a hoop net. The nekton will be
sampled seasonally for several years.

Program VII: Coastal Erosion
In an effort to determine the critical areas of shoreline erosion in the Chesapeake
Bay, the Army Corps of Engineers (Baltimore District) initiated a two phase study in
March, 1985. For the first phase, VIMS was contracted to update our earlier (19751978) Shoreline Situation Reports for each coastal county in Virginia. During March
and April, 1985, the Virginia Chesapeake Bay and tributaries were videotaped from
the VIMS aircraft To determine shoreline changes over the past decade, the video
records were compared to aerial slides taken in 1975. A computer data base was
created comparing the condition of the "old" and "new" shorelines. From this data
base, shoreline reaches along which shore erosion is critical with regard to impacts on
land and water resources were identified. These critical reaches will be used in the
second phase (feasibility phase) of the Corps study to select sites for the
implementation of innovative erosion control methods to abate shoreline erosion. It is
expected that VIMS will be involved in the monitoring of the selected sites during the
feasibility stage which starts in April of 1986. The computer data base generated in
1985 will be useful to a variety of users including private landowners, local
governments, the Shoreline Erosion Advisory Service and the regulatory agencies, as
well as for our own research purposes.

Program VIII: Physical and Chemical
Dissolved oxygen and nutrient enrichment: The James, York, and
Rappahannock rivers have been monitored regularly, as has the Virginia portion of
Chesapeake Bay. Only preliminary summaries of the Bay data have been prepared
because the monitoring program did not begin until June, 1984. Interpretation of the
data will be a major element in next year's work. Monitoring data for the tributaries
extends back to 1971. Review of those data sets indicates that problems of low
dissolved oxygen concentrations are restricted to the "deep holes" near the mouths of
these rivers. Surprisingly, the James River had problems only 2% of the time, despite
the very large waste loadings from the Richmond, Hopewell, and Hampton Roads
areas. Waste loadings to the Rappahannock River are very small in comparison, but
depressed DO concentrations were observed 75% of the time when water temperatures
were above 2CPC. Problems existed from May through September during most years,
and the 4 mg/I water quality standard was violated frequently. Problems in the York
River were intermediate, with depressed oxygen concentrations observed about 50%
of the time. The natural circulation patterns are believed to be the primary reason that
these rivers differ in the duration and severity of dissolved oxygen problems.
TBT Monitoring: A monitoring program designed to determine the
concentrations of tributyltin in waters surrounding marinas in the southern
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Chesapeake Bay started in January, 1986. In addition, water samples were analyzed
from the Elizabeth River to ascertain the tributyltin concentrations in this highly
industrialized estuary. The data show that tributy ltin concentrations vary considerably
over both space and time. Concentrations, an order of magnitude apart, were found at
the same location within the same week and levels a factor of two different were found
in samples collected from different locations at the same marina, at the same time.
Tributary/Bay Organics Monitoring: Sediments from the Chesapeake Bay
and the major tributaries in Virginia were analyzed for organic compounds in ongoing
projects funded by the EPA and the Virginia State Water Control Board. Most
organics detected are originating from combustion sources, with some input from
petroleum. As in the past, both compound types were most concentrated near
highways and population centers. Naturally occurring organic compounds were
detected at the highest levels in upriver freshwater regimes. In the Bay proper,
organic compound levels generally have been very constant over the past several
years, with highest levels occurring in the northern part of the B~y.
Effluent Monitoring: To date, forty discharge sites have been examined in
the James River basin. These represent both industrial and municipal wastewater
treatment facilities. Although analysis of data is still underway, it appears that
relatively few of these facilities are sources of detectable levels of deleterious organic
compounds. In some cases, compounds detected in effluents have also been detected
in nearby sediments. This work is presently being expanded to other river basins.
Kepone: Kepone continues to present problems to the Commonwealth's
commercial fishing industry by concentrating in some species of finfish to levels
which exceed the established action level (0.3 ppm). The taking of striped bass and
eels (unless depurated for 50 days) is prohibited year round, while the taking of
bluefish, croaker and grey trout is prohibited 1 July - 31 December. This year VIMS
analyzed over 600 samples to determine concentrations of Kepone.
Research on Kepone indicates that it can produce chronic and acute effects on
marine and freshwater animals. However, the levels necessary to produce such
effects appear to be considerably greater than those found in the James River.
Continued monitoring of Kepone levels in the James River is necessary to protect
public health and provide a long-term record, as an example of a persistent
nondegradable pesticide in an estuarine system.
This work was supported in part by NOAA.
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ADVISORY
ACTIVITIES

Marine Advisory Services works with all sectors of marine-related business including
comm ercial fishing, recreational fishing and boating, shoreline use and public education.

Marine Advisory Services Activities
Commercial Fisheries: Since 1981, Marine Adviso1y Services (MAS) has
evaluated potential markets for Virginia seafood and cooperated with the industry in
pursuing identified markets. As a result of these efforts, approximately 80,000 dozen
soft-shell crabs were shipped to foreign markets in 1985. Current estimates place
yearly export potential world-wide at between 100,000 and 300,000 dozen per year.
Market expansion has stimulated soft-shell crab producers throughout the state to
upgrade production techniques in order to meet the demand for their product. It is
estimated that the five year commitment by MAS to the soft-shell crab industry has
increased the dollar value of the industry by $ 1 million annually.
Market expansio n efforts by MAS for other fisheries have developed a potential
overseas market that may now be turned over to industry to develop. Contact by
MAS with representatives from Hong Kong, Singapore, Egypt, the Netherla nds,

50

Japan and the Scandinavian countries for a variety of species harvested in Virginia
and/or by Virginia fishermen, have sparked on-going business exchanges that should
allow for expansion of the industry for many years to come.
In an effort to further improve the economic stability of the soft-shell crab
industry, producers have been encouraged to shed rock crabs (Cancer irroratus).
Using technical information developed by MAS and assistance from MAS personnel,
the largest closed recirculating shedding facility in the United States was constructed
and has successfully produced and marketed soft rock crabs. Overall, 1985
production of soft rock crabs was the highest on record. New producers are now
entering the industry and this will have significant implications for the winter crab
fishery in the Chesapeake Bay and possibly for the mid-Atlantic region from North
Carolina to Delaware.
Several fisheries projects were initiated in 1985.
A cooperative
research/MAS/industry study of the relaying of clams is already showing favorable
results. Each year, clams from the polluted waters of the lower James River are
relayed to approved waters where bacterial impurities are purged from the bivalve.
Approximately 20-30 percent of the clams are lost each year from breakage or to
inefficient harvesting gear. This year, experimental cages were used to move the
clams to approved bottoms. VIMS research scientists examined samples from each
relayed cage to develop baseline data on clam depuration. Early results indicate that
the industry can expect to reduce losses to 5 percent from this procedure. This will
increase economic return to the clam harvester by nearly 20 percent.
MAS personnel also began working with commercial fishermen to design lowcost methods for raising the quality of catch handled and packed onboard vessels at
sea. Improved quality of catch will increase fishermen's return on their investment.
Preliminary indications and prices achieved through sales verify the increased value of
quality fisheries products. MAS will continue projects for individual fisheries to
improve quality of catch.
In conjunction with the VIMS oyster hatchery, MAS personnel have developed an
"oyster outreach" program with the oysterindustry. In 1985, over 33 million eyedlarvae were transported to locations in the Chesapeake Bay for demonstration of the
remote setting process. Participants in the program range from independent watermen
to large commercial harvesters. Industry partners provide shell (cultch) for the eyedlarvae. Scientists take a fiberglass, mobile-setting tank to the remote setting locations
and over a period of four days set 1-9 million larvae on the shell. Cultch with the
eyed-larvae attached are then placed in various nursery systems to protect the juvenile
oysters.
During 1986, results of various nursery systems and setting will be compared and
evaluated. Early indications are that this program will be very successful in helping
increase Virginia's oyster production.
Marine Recreation and Marine Trades: In 1983 MAS developed a project
with the School of Business Administration (SBA) of the College of William and
Mary to provide no-cost business management consulting services to the primarily
small businesses which make up the marine industries of Virginia. In 1985 that
extremely successful project has coalesced into the development of the Marine
Resource Center at VIMS. A Marine Resource Econometrician was added to the staff
and a separate department established to develop, train and assist marine-related
businesses in improving business practices.
Since 1983 MAS personnel have been leaders in the national effort to collect data
on the recreational pelagic fisheries. In 1985 cooperative projects with the National
Marine Fisheries Service and other Atlantic Coastal States led to the first
documentation program. These data will be used, in part, to manage popular sport
fisheries. In addition, data collected through these efforts will be used by NOAA's
Sanctuary Program Division in establishing Norfolk Canyon as a marine sanctuary.
A by-product of the initial surveys and research was the first indication that Rudee
Inlet in Virginia Beach ranked second in boat trips among all regional ports. Private
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non-profit recreational fishing organizations partially funded continued surveys to help
manage and promote sport fishing out of Rudee Inlet. As a result of the continued
research, it has been estimated that this single port accounts for $2 million in direct
expenditures.
A further result of the initial survey has been the involvement of MAS personnel
in helping to organize the sports fishery industry in Virginia. This effort has resulted
in the direct involvement of this multi-million dollar a year industry in managing and
regulating the sport for the benefit of the industry and the resources. Scientific
research generated as a result of these data collection efforts will continue to improve
management capability for the resource.
Marine Education: In 1985 MAS coordinated the Governor's School at
VIMS, a program for gifted Virginia high school students, sponsored by the Virginia
Department of Education, to promote interest in science and scientific careers among
the most promising Virginia students. Twenty students were assigned to VIMS
scientists to work on marine research projects. Students reported on their work during
ceremonies held at NASA/Langley Research Center. In addition Charles S. Robb,
then Governor of Virginia, addressed the VIMS Governor's School students during
media sessions at the College of William and Mary. This event was shown on statewide television news programs.
Also in 1985 MAS hosted the National Marine Educators Association conference,
which was the most well-attended in the organization's history. The conference
focused on the theme: "Chesapeake Bay: Prologue to the Future." Governor Charles
S. Robb opened the ceremonies with a summary of the new Chesapeake Bay
initiatives and the importance of the educator's role in the future of the environment.
The Chesapeake Bay initiatives also led to the formation of the "Bay Team,"
which uses specially trained Virginia classroom teachers to take Chesapeake Bay
education into schools throughout the Commonwealth. MAS trained the 1985 teacher
and coordinated the entire instructional program. This teacher reached over 15,000
students throughout the state during the year.
This year MAS personnel also initiated a program of Seafood Education Seminars
which proved so popular there is a waiting list for upcoming series. Eminent chefs
prepared dinners for participants using Virginia seafood products. The series was
particularly well-covered by the media with feature stories appearing through the state
and region.
In 1985 the MAS-managed aquariums at VIMS became functional and the focal
point of public interest for visitors. MAS personnel established a volunteer "docent"
program which has attracted 75 individuals to active participation in the aquariums and
related programs. So much public interest has been generated by the aquariums that
tour buses stop at the Institute for the specific purpose of viewing the fresh and
saltwater displays even though the display area is not complete and officially "open."
The changing displays in the aquaria are also used to attract attention to particular
species of marine animals which may be endangered or in the news for other reasons.
Scientists and Institute spokespersons are able to use the aquaria to better inform the
public and managers about the marine environment.
Publications and Communications: Periodicals distributed by Advisory
Services at VIMS include the Marine Resource Bu11etin(quarterly, circulation 6600),
Commercial Fishing: Newsletter (quarterly, 3100), Tide Graphs for Hampton Roads
and Wachaprea~e (monthly, circulation 400), and Wavelets (marine education insert
to Marine Resource Bu11etindistributed free of charge to the state's teachers).
During the past year VIMS responded to 7,475 requests for MAS publications.
These publications range from technical reports for specific fisheries and marinerelated industries to general interest such as "The Chesapeake: A Boating Guide to
Weather," now in its sixth printing.
This increased media coverage has been, in part, generated by a program initiated
by MAS in 1984. By dedicating time and personnel to carefully planned and
organized public information programs, an excellent relationship has developed
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between the media and MAS, resulting in increased knowledge and awareness of the
marine environment on the part of the public. Each month two guests appear on
Channel 1O's Tidewater Today show (WAVY) who represent the marine science and
trades community. This one program reaches 18,000 homes a day in Virginia. In
addition, all major state media are contacted about workshops, conferences and
research of interest.

Advisory Activities of Research Staff
Fisheries: VIMS fisheries scientists serve as advisors to the Virginia Marine
Resources Commission (VMRC) and Potomac River Fisheries Commission (PRFC).
Five continue membership on the Scientific and Statistics Committees for striped bass,
weakfish, menhaden, shad and river herring, and flounder for the Interstate Fisheries
Management Program of the Atlantic States Marine Fisheries Commission (ASMFC).
One was appointed to the new bluefish committee, and one continued to serve on the
Advisory Committee. Others include membership on the Outer Continental Shelf
Marine Mineral Service Biological Task Force, Scientific and Statistics committee of
the Mid-Atlantic and Gulf of Mexico Fisheries Management Councils, and the James
River Fish Passage Committee. Two scientists serve on the Fisheries Management
Advisory Committee to the VMRC.
During 1985-1986 VIMS fisheries scientists worked with the Chesapeake Bay
Commission on issues concerning fisheries management. One scientist was
appointed to the Environmental Protection Agency, Chesapeake Bay Monitoring
Subcommittee. The National Oceanic and Atmospheric Administration's Office of
Estuarine Programs coordinates, through the National Marine Fisheries Service, the
Chesapeake Bay Stock Assessment Committee. Two VIMS fisheries scientists serve
on this Committee, and five on the three Working Groups on Chesapeake Bay
Fisheries Data Bases, stock assessment, and stock interpretation.
VIMS fishery scientists served as judges for several tournaments during 19851986.
One fishery scientist was invited to provide testimony before the House Subcommittee on Merchant Marine and Fisheries of the U.S. Congress.
Wetlands: In response to the Institute's educational and advisory mandates,
personnel of the Wetlands Section are an integral part of the Commonwealth's marine
resources management program. Their efforts include scientific and technical review
of shoreline permit application and the coordination of the Institute's responses to
environmental impact statements and National Pollutant Discharge Elimination System
(NPDES) permit applications. Personnel also have an active role in assisting with the
development of wetlands and dune legislation and guidelines as well as conducting
training sessions and educational seminars for environmental managers on the
implementation of legislation pertaining to the marine environment.
More specifically, VIMS personnel serve as scientific and technical advisors for
review of permit applications for wetlands, coastal primaiy sand dune and subaqueous
lands. The scientists reviewed approximately 1084 shoreline applications and
responded to requests from citizens for preapplication advice.
In addition, members of the Wetlands staff coordinated Institute comments on 17
environmental impact statements and made more than 25 presentations including
wetland workshops, seminars and public hearings. Two papers were presented at
national symposia and are being published in the respective proceedings. Wetlands
personnel attended the regular meeting of the following agencies to provide technical
assistance where needed:
1. Joint Permit Processing Group
2. Local Wetlands Board
3. U.S. Army Corps of Engineers (dredging project reviews)
4. Virginia Department of Highways and Transportation
Environmental Coordination Meeting
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5. Virginia Marine Resources Commission
Personnel in Wetlands and Geological Oceanography had a significant role in the
development of a barrier isla nd pe m1i tti ng policy by the Virginia Ma1i ne Resources
Commission (YMRC). Attendance was required at numerous planning meeti ngs,
public meetings and public hearings. Weeks of research went into the preparation of
an eight-page advisory document which was presented to the VMRC p1ior to their
public hearings.
C h esa peake Bay Restoration and Protection Program:
Institute
personnel participate on a number of standing and ad-hoc technical committees dealing
with the Chesapeake Bay Restoration and Protection Program. The Dean/Di rector and
an Assistant Director serve on the Scientific and Technical Advisory Committee
(STAC) established by the Executive Council to advise the Implementation Committee.
The STAC repo11 "Nutrient Contro l in the Chesapeake Bay" issued in January, 1986
had a major influence on directing Bay program attention to the need to reduce
nitrogen in waste discharges.
VIMS also provides secretariat services to the ST AC through a cooperative
agreement with the Chesapeake Research Consonium.

Mr. Peter 11. Wolf, an expert in oyster biology
and diseases, served as a visiting scientist from
Australia.
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Appendix I

THEFACULTY
OFTHE
SCHOOL OF MARINE SCIENCE
April 30, 1986

Gary F. Anderson, Instructor in Marine Science.
B.S., Southampton College of Long Island
University; M.A., the College of William and Mary.

Paul 0. deFur, Jr., Instructor in Marine Science. Robert J. Huggett, Professor of Marine Science.
B.S., University of North Carolina; M.S., University M.S., Scripps Institution of Oceanography; Ph.D.,
of Michigan Ann Arbor.
the College of William and Mary.

Jay D. Andrews, Professor Emeritus of Marine
Science. B.S., Kansas State College; M.A., Ph.D.,
University of Wisconsin.

Ashok D. Deshpande, Assistant Professor of
Marine Science. B.A., M.S., University of Poona;
Ph.D., National Chemical Laboratory.

Howard I. Kator, Associate Professor of Marine
Science. B.S., Harpur College; Ph.D., Florida State
University.

Herbert M. Austin, Professor of Marine Science.
B.S., Grove City College; M.S., University of
Puerto Rico; Ph.D., Florida Stale University.

Robert J. Diaz, Associate Professor of Marine
Science. B.A., LaSalllrCollege; M.S., Ph.D.,
University of Virginia.
,.

Kevin P. Kiley, Instructor in Marine Science.
B.S., Tufts University; M.A., the College of William
andMary.

Thomas A. Barnard, Jr., Assistant Professor of
Marine Science. B.A., Milligan College; M.A., the
College of William and Mary.

William D. DuPaul, Professor of Marine Science. James E. Kirkley, Assistant Professor of Marine
B.S., Bridgewater State College; M.A., Ph.D., the
Science. B.S., M.S., Ph.D., University of Maryland.
College of William and Mary.
Albert Y. Kuo, Professor of Marine Science.
Lehman L. Ellis, Assistant Professor of Marine
B.S., National Taiwan University; M.S., University
Science. B.S., University of Texas at Arlington;
of Iowa; Ph.D., The Johns Hopkins University.
Ph.D., University of South Carolina.
Joseph G. Loesch, Professor of Marine Science.
David A. Evans, Associate Professor of Marine
B.S., University of Rhode Island; M.S., Ph.D.,
Science. B.A., M.A., Cambridge University; Ph.D., University of Connecticut.
Oxford University.
Mark W. Luckenbach, Assistant Professor of
Mary C. G lbbons, Assistant Professor of Marine Marine Science. B.S., University of North Carolina;
Science. B.A., M.S., University of Delaware; Ph.D., Ph.D., University of South Carolina.
State University of New York at Stony Brook.
Jon A. Lucy, Instructor in Marine Science. B.S.,
George C. Grant, Professor of Marine Science.
University of Richmond; M.A., the College of
B.S., University of Massachusetts; M.A., the College William and Mary.
of William and Mary; Ph.D., University of Rhode
Island.
Robert J. Lukens, Instructor in Marine Science.
B.S., Massachusetts Institute of Technology.
John Greaves, Assistant Professor of Marine
Science. B.Sc., Leeds University; Ph.D., Liverpool Maurice P. Lynch, Professor of Marine Science.
University.
A.B., Harvard University; M.A., Ph.D., the College
of William and Mary.
Leonard W. Haas, Associate Professor of Marine
Science. A.B., Dartmouth College; M.S., University William G. MacIntyre, Associate Professor of
of Rhode Island; Ph.D., the College of William and
Marine Science. B.S., M.S., Ph.D., Dalhousie
Mary.
University.

Susan O. Barrick, Librarian. B.S., Shepherd
College; M.L.S. Case Western Reserve.
Michael E. Bender, PrOfessor of Marine Science.
B.A., Southern Illinois University; M.S., Michigan
State University; Ph.D., Rutgers University.
Rudolf H. Bieri, Professor of Marine Science.
Dr.rer.nat. Johann Gutenberg University.
John D. Boon, III, Professor of Marine Science.
B.A., Rice University; M.A., Ph.D., the College of
William and Mary.
John M. Brubaker, Assistant Professor of Marine
Science. A.B., Miami University; Ph.D., Oregon
State University.
Eugene M. Burreson, Associate Professor of
Marine Science. B.S., Eastern Oregon College;
M.S., Ph.D., Oregon State University.
Robert J. Byrne, Professor of Marine Science.
M.S., Ph.D., University of Chicago.
Michael Castagna, Profcssor of Marine Science.
B.S., M.S., Florida State University.

Carl F, Cereo, Assistant Professor of Marine
Science. B.S., Newark College; M.S., University of
North Carolina and Massachusetts Institute of
Technology; Ph.D., the College of William and
Mary.
Mark E. Chittenden, Jr., Professor of Marine
Science. B.A., Hobart College; M.S., Ph.D.,
Rutgers University.

William J. Hargis, Jr., Professor of Marine
Science. A.B., M.A., University of Richmond;
Ph.D., Florida State University.

Roger L. Mann, Associate Professor of Marine
Science. B.S., University of East Anglia; Ph.D.,
University of Wales.

Dexter S. Haven, Professor Emeritus of Marine
Science. B.S., M.S., Rhode Island State College.

Brian W. Meehan, Assistant Professor of Marine
Science. B.S., Wagner College; M.S., University of
Bridgeport; Ph.D., thc·€ollege of William and Mary.

Carl H. Hershner, Jr., Associate Professor of
Marine Science. B.S., Bucknell University; Ph.D.,
University of Virginia.

Carl H. Hobbs, III, Assistant Professor of
Fu-Lin Chu, Assistant Professor of Marine
Marine Science. B.S., Union College; M.S.,
Science. B.S., Chung Chi College; M.S., University University of Massachusetts.
of Rochester; Ph.D., the College of. William and
Mary.

Kenneth A. Moore, Instructor in Marine Science.
B.S., Pennsylvania State University; M.S.,
University of Virginia.

John A. Musick, Professor of Marine Science.
A.B., Rutgers University; M.A., Ph.D., Harvard
University.
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Bruce J. Neilson, Professor of Marine Science.
B.A., M.S.E., M.A., Princeton University; Ph.D.,
The Johns Hopkins University.
Maynard M. Nichols, Professor of Marine
Science. B.S., Columbia University; M.S., Scripps
Institution of Oceanography; Ph.D., University of
California at Los Angeles.
Brenda L. Norcross, Assistant Professor of
Marine Science. A.B., MacMurray College; M.S.,
St. Louis University; Ph.D., the College of William
and Mary.
John E. Olney, Assistant Professor of Marine
Science. B.S., M.A., the College of William and
Mary.
Robert J. Orth, Associate Professor of Marine
Science. D.S., Rutgers University; M.A., University
of Virginia; Ph.D., University of Maryland.
Polly A. Penhale, Associate Professor of Marine
Science. B.A., Earlham College; M.S., Ph.D., North
Carolina State University.
Frank 0. Perkins, Dean and Professor of Marine
Science. B.A., University of Virginia; M.S., Ph.D.,
Florida State University.
Walter I. Priest, III, Instructor in Marine
Science. B.S., Virginia Military Institute; M.S., Old
Dominion University.
Martha W. Rhodes, Instructor in Marine Science.
B.S., Virginia Polytechnic Institute and State

University; M.A., Medical College of Virginia,
Virginia Commonwealth University.
Morris H. Roberts, Jr., Professor of Marine
Science. B.A., Kenyon College; M.A., Ph.D., the
College of William and Mary.
Evon P. Ruzeck~ Associate Professor of Marine
Science. A.B., Knox College; M.S., University of
Wisconsin; Ph.D., University of Virginia.

Jacques van Montfrans, Instructor in Marine
Science. B.S., Florida State University; M.S.,
Florida Atlantic University.
J. Ernest Warinner, Ill, Assistant Professor of
Marine Science. B.S., M.A., the College of William
and Mary.
Marvin L. Wass, Professor Emeritus of Marine
Science. B.S., Winona State College; M.S., Florida
State University; Ph.D., University of Florida.

Nungjane Carl Shi, Assistant Professor of Marine
Science. B.S., National Taiwan University; M.S.,
Kenneth L. Webb, Professor of Marine Science.
Ph.D., University of Washington.
A.B., Antioch College; M.S., Ph.D., Ohio State
University.
Michael E. SleracM Assistant Professor of
Marine Science. B.A., University of Delaware;
Beverly A. Weeks, Associate Professorof Marine
M.S., Ph.D., University of Rhode Island.
Science. B.A., Winthrop College; M.S. (equiv.)
Tulane University, School of Medicine; Ph.D., North
Gene M. Silberhorn, Professor of Marine
Carolina State University.
Science. B.S., Eastern Michigan University; M.S.,
West Virginia University; Ph.D., Kent State
Richard L. Wetzel, Associate Professor of Marine
University.
Science. B.S., M.S., University of West Florida;
Ph.D., University of Georgia.
Craig L. Smith, Associate Professor of Marine
Science. A.B., The Johns Hopkins University;
Frank J. Wojcik, Assistant Professor of Marine
Ph.D., University of Florida.
Science. B.S., University of Massachusetts; M.S.,
University of Alaska.
N. Bartlett Theberge, Jr, Professor of Marine
Science. B.S., J.D., the College of William and
L. Donelson Wright, Professor of Marine
Mary; LL.M., University of Miami.
Science. B.A., University of Miami; M.A.,
University of Sydney; Ph.D., Louisiana State
Willard A. Van Engci Professor Emeritus of
University.
Marine Science. Ph.B., Ph.M., University of
Wisconsin.
John M. Zeigler, Associate Dean and Professor of
Marine Science. B.A., University of Colorado at
Boulder; Ph.D., Harvard University.

ASSOCIATE FACULTY
Gary L. Anderson, B.S., Gustavus Adolphus
College.

M.S., Southeastern Massachusetts University; Ph.D., Carl N. Shuster, Jr., B.S., M.S., Rutgers, The
the College of William and Mary.
State University of New Jersey; Ph.D., New York
University.
Roger D. Anderson, B.A., St. Olaf College;
Robert C. Harriss, B.S. Florida State University;
M.S., Ph.D., Texas A&M University.
M.A., Ph.D., Rice University.
Kenneth J. Sulak, B.A., Harvard University;
M.S., University of Miami.
Robert E. Lee Black, A.B., William Jewell
Harold J. Humm, B.S., University of Miami;
M.S., Ph.D., Duke University.
College; M.A., Ph.D., University of Washington.
Lamar Trott, A.A., St. Petersburg Junior College;
B.A., M.A., Florida State University; Ph.D.,
Gerald H. Johnson, B.S., M.A., Ph.D., Indiana
Donald F. Boesch, B.S., Tulane University;
University of California.
University.
Ph.D., the College of William and Mary.
Sheppard Y. Tyree, Jr., B.S., Ph.D.,
Mitchell A. Byrd, B.S., M.S., Ph.D., Virginia
James A. Lanier, B.A., University of Virginia;
Massachusetts Institute of Technology.
M.S., Ph.D., the College of William and Mary.
Polytechnic Institute and State University.
James E. Weaver, B.S., M.S., Louisiana State
H. Jacques Carter, B.S., M.S., Northern Illinois Martin L. Lenhardt, B.S., M.A., Seton Hall
University; Ph.D., University of Virginia.
University; Ph.D., the College of William and Mary. University; Ph.D., Florida State University.
Michael P. Weinstein, B.A., Hofstra University;
Victor A. Liguori, A.B., Haverford College;
William E. Cooper, B.S., Michigan State
M.S., Rutgers State University; Ph.D. Florida State
M.A., Ph.D., Princeton University.
University; M.S., Ph.D., University of Michigan.
University.
Ching Seng Fang, B.S., National Taiwan
University; M.S., Ph.D., North Carolina State
University.

Charlotte P. Mangum, A.B., Vassar College;
M.S., Ph.D., Yale University.

James G. Mead, B.S., Yale University; M.A.,
University of Texas; Ph.D. University of Chicago.
Franklin H. Farmer, B.S., Tufts University;
M.S., Ph.D., Virginia Polytechnic Institute and State
University.
John V. Merrlner, B.A., Rutgers University;
M.S., Ph.D., North Carolina State University.
Michael L. Fine, B.S., University of Maryland;
M.A., the College of William and Mary; Ph.D.,
John C. Munday, Jr., A.B., Cornell University;
University of Rhode Island.
Ph.D., University of Illinois.
Robert H. George, B.S., University of Maryland; Thomas H. Probert, B.A., University of New
D.V.M., University of Georgia.
Hampshire; ABT, Northeastern University; M.S.,
Ph.D., University of Massachusetts.
John J. Govoni, A.B., St. Anselm's College;
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Christopher S. Welch, B.S., Stanford University;
Ph.D., Massachusetts Institute of Technology.
Scott C. Whitney, A.B., University of Nevada;
LL.B., J.D., Harvard Law School.
Lawrence L. Wiseman, A.B., Hiram College;
M.A., Ph.D., Princeton University.
Paul L. Zubkoff, B.S., University of Buffalo;
M.A., George Washington University; Ph.D. Cornell
University.

Appendix II

SUB-FACULTIES
OFTHE
SCHOOL OF MARINE SCIENCE

1985-1986
The Virginia Institute of Marine Science is organized as a research institution whose primary function is to provide timely advice in marine matters to the
Commonwealth of Virginia (see Appendix XI).
The academic units (sub-faculties) are headed by faculty members elected by their sub-facullies and confine themselves to privileges and duties laid down
in the Bylaws of the School of Marine Science which were approved by the Board of Visitors in April 1986 (Appendix X).
Under this system each/acuity member chooses a sub-faculty with which he or she interacts on academic matters. Each sub-faculty chooses one of its
members to serve as head of that particular sub-faculty. Each of these sub-faculties has its own guidelines, selects its own students and sets its own rules as
long as they do not conflict with the Faculty Bylaws of the School of Marine Science or with any of the rules or regulations established by the College of
William and Mary or VIMS.
The sub-faculty chairperson should not be confused with Department chairpersons, who are responsible for the administration ofthe research and advisory
functions of VIMS.

BIOLOGICAL
Richard L. Wetzel*
Michael E. Bender
Eugene M. Burreson
Michael Castagna
Fu-Lin Chu
Robert J. Diaz
Lehman L. Ellis
Mary C. Gibbons
George C. Grant
Leonard W. Haas
William J. Hargis, Jr.
Howard I. Kator
Mark Luckenbach
Kenneth A. Moore
John E. Olney
Robert J. Orth
Frank 0. Perkins
Martha W. Rhodes
Morris H. Roberts, Jr.
Michael Sieracki
Gene M. Silberhorn
Jacques van Montfrans
Kenneth L. Webb
Beverly A. Weeks

Associate Professor
Professor
Associate Professor
Professor
Assistant Professor
Associate Professor
Assistant Professor
Assistant Professor
Professor
Associate Professor
Professor
Associate Professor
Assistant Professor
Instructor
Assistant Professor
Associate Professor
Professor
Instructor
Professor
Assistant Professor
Professor
Instructor
Professor
Associate Professor

CHEMICAL
Ashok D. Deshpande*
Rudolf H. Bieri
Paul 0. deFur, Jr.
John Greaves
Robert J. Huggett
William G. MacIntyre
Craig L. Smith
J. Ernest Warinner, III

Assistant Professor
Professor
Instructor
Assistant Professor
Professor
Professor
Associate Professor
Assistant Professor

FISHERIES
Mark E. Chittenden, Jr.*
*Chairman

Professor

Herbert M. Aus tin
William D. DuPaul
Joseph G. Loesch
Jon A. Lucy
Roger L. Mann
Brian W. Meehan
John A. Musick
Brenda L. Norcross
Frank J. Wojcik

Professor
Professor
Professor
Instructor
Associate Professor
Assistant Professor
Professor
Assistant Professor
Assistant Professor

GEOLOGICAL
L. Donelson Wright*
John D. Boon, III
RobertJ. Byrne
Carl H. Hobbs, III
Maynard M. Nichols
John M. Zeigler

Professor
Professor
Professor
Assistant Professor
Professor
Professor

MARINE RESOURCE MANAGEMENT
N. Bartlett Theberge, Jr.*
Thomas A. Barnard, Jr.
Susan 0. Barrick
Carl H. Hershner, Jr.
James E. Kirkley
Maurice P. Lynch
Walter I. Priest, III

Professor
Assistant Professor
Librarian
Associate Professor
Assistant Professor
Professor
Instructor

PHYSICAL
Bruce J. Neilson*
Gary F. Anderson
John M. Brubaker
Carl F. Cereo
David A. Evans
Robert J. Lukens
Kevin P. Kiley
Albert Y. Kuo
Evon P. Ruzecki

Professor
Instructor
Assistant Professor
Assistant Professor
Associate Professor
Instructor
Instructor
Professor
Associate Professor
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Appendix III

INSTITUTIONAL COMMITIEES
1985-1986

School of Marine Science Committees
APRC Policy and Priority Committee

M.P. LYNCH (chairman), RJ. Byrne, G.C. Grant,
G.W. Petty, K.B. Stubblefield

Computer Communications Committee

RJ. LUKENS (chairman), J.D. Boon, P.O. deFur,
Jr., R.E. Harris, J.H. Posenau, R.L. Wetzel

Computer

J.M. ZEIGLER (chairman), M.E. Bender, M.P.
Barthle, J.D. Boon, RJ. Byrne, D.A. Evans, G.C.
Grant, A.Y. Kuo, M.P. Lynch, BJ. Neilson, K.L.
Webb

Policy

Committee

Continuing Education

Diving
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Committee

Sub-Committee

W.D. DUPAUL (chairman), M.P. Lynch, B.J.
Neilson, F.O. Perkins, G.M. Silberhorn, J.M.
Zeigler
G.W. PONGONIS (chairman), R.A. Gammisch,
D.V. Gouge (advisory), M.P. Lynch, RJ. Orth

Editorial Committee

G.C. GRANT (chairman), D.A. Stilwell

Goodwin Islands Steering Committee

J.M. ZEIGLER (chairman), M.P. Lynch, C.H.
Hershner, Jr., G.S. Silberhorn, F.J. Wojcik, C.P.
Mangum, M.A. Byrd, R.H. MacDonald, M. Levy,.
L.D. Wright, N.B. Theberge, Jr.

Graduate Student Stipends Committee

H.M. AUSTIN (chairman), E.A. Brummer, III, M.M.
Nichols, B.A. Sweeney, K.L. Webb

Isotope Committee

J.E. WARINNER, III (chairman), M.E. Bender, F.O.
Perkins, B.A. Weeks

Library Committee

J.M. ZEIGLER (chairman), H.M. Austin, S.O.
Barrick, M. Castagna, M.O. Green, C.H. Hobbs, III,
M.P. Lynch, M.H. Roberts, Jr., C.L. Smith

Minor Research Grants Committee

K.L. WEBB (chairman), P.A. Penhale

Outstanding Academic Service
Award Committee

L.D. WRIGHT (chairman), R. Mann

Safety Committee

H.M. AUSTIN (chairman), C.H. Hershner, Jr., M.P.
Lynch, J.B. Pleasants, G.W. Pongonis, J.E.
Warinner, III

Seminar Committee

J.E. OLNEY (chairman)

Space Reallocation Committee

G.C. GRANT (chairman), RJ. Byrne, M.P. Lynch,
J.B. Pleasants, P.V. Koehly

State
~

Research

Sponsored

Research

I2.tal

Program Area
83,800

$ 388,600

345,200

481,100

826,300

980,900

-0-

980,900

581,000

-0-

581,000

$2,211.900

$ 564,900

$ 2,17~.BOQ

Research and Academic Administration
Financial Administration
Physical Plant
Leave and Miscellaneous Expenses

$ 770,200
1,160,000
1,102,600
488,600

$

Total Support

$3,521,400

$

$8,926,200

$ 304,800

Misce1Jane!u1s frograms
t\d~i5gri

Service

Services

Centers

Education
Total Research,
Miscellaneous Programs,
Advisory Services, Service Centers,
and Education

$

Support

Grand Totals

-0-

770,200
1,160,000
1,102,600
488 600

-0-

$ 3,521,400

$2,202,200

$11,822,800

-0-0-0-

$

Appendix VI
GRANTS AND
CONTRACTS AWARDED
July 1, 1985 - June 30, 1986

Federal Funding

Diaz, Robert J. and Linda Schaffner; "Dredging Studies Baltimore
Harbor," $45,763, Anny Corps of Engineers. (12/12/85 - 12/12/86)

Austin, Herbert M. and James A. Colvocoresses; "Juvenile Fish Trawl
Data Base," $19,568, National Oceanic and Atmospheric
Administration/Council on the Environment. (1/1/86- 6/30/87)

DuPaul, William D.; "Sea Grant Marine Advisory Services;" $443,142.
Sea Grant/National Oceanic and Atmospheric Administration. (1/1/86 12/31/86)

Austin, Herbert M., Mark E. Chittenden, Jr., and James A. Colvocoresses;
"Chesapeake Bay Stock Assessment, "$258,000, National Oceanic &
Atmospheric Administration. (7/1/85 - &30/87)

Ellis, Lehman L.; "Cryopreservatlon of Commercially Important
Marine Bivalve Gametes and Larvae," $29,906. Sea Grant/National
Oceanic and Atmospheric Administration. (1/l/86-12/31/86)

Burreson, Eugene M.; "Life Cycle Studies of Oyster Pathogens using
Enzyme Immunoassay Technique," $18,804, Sea Grant/National
Oceanic and Atmospheric Administration. (1/1/86- 12/31/86)

Haas, Leonard W.; "Saline Waters, Review and Historic Analysis,"
$36,000, Sea Grant/National Oceanic & Atmospheric Administration. (7/1/85
- 12/13/86)

Chu, Fu-Lin; "Fatty Acids In the American Oyster," $90,000, National
Science Foundation. (8/1/85 - 1/31/88)

Hargis, William J., Jr.; "Ulcer Disease Project," $1,000, Sea
Grant/National Oceanic and Atmospheric Administration. (5/1/86- 12/31/86)

Chu, Fu-Lin; "Investigation of Acquired Immunity Adaptive
Response In the American Oyster," $35,644, Sea Grant/National
Oceanic and Atmospheric Administration. (1/1/86-12/1/86)

Hobbs, Carl H., III; 11 Resources of Fossil Shell, Rappahannock
River," $21,533, Sea Grant/National Oceanic and Atmospheric
Administration. (1/1/86- 12/31/86)

Diaz, Robert J.; "Field Validation of a Benthlc Microcosm System,"
$283,248, Environmental Protection Agency. (10/22/85 - 1/21/87)

Huggett, Robert J.; "Bay Monitoring/Sediment," $7,930, Environmental
Protection Agency/State Water Control Board. (1/1/86 - 11/30/87)
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Kator, Howard I.; "Shellfish Workshop," Sl0,000, Sea GranVNational
Oceanic and Atmospheric Administration. (1/1/86- 12/31/86)
Kator, Howard I.; "Relayed Shellfish in the Lower Bay,"$11,000, Sea
GranVNational Oceanic and Atmospheric Administration. (1/1/8- 12/31/86)
Kator, Howard I.; "Evaluation of Containerized Relaying in Hard
Clams," $47,886, Sea GranVNational Oceanic and Atmospheric
Administration. (1/1/86-12/31/86)
Loesch, Joseph G.; "Assessment of the Commercial Fishing Effort
in Virginia," $19,993, National Oceanic and Atmospheric
Administration/Virginia Marine Resource Commission. ( 11/1/85 - 10/31186)
Loesch, Joseph G. and William H. Kriete, Jr.; "Alosa Stocks
Composition," $70,000, National Marine Fisheries Service. (5/15/86 1/31/87)
Loesch, Joseph G. and William H. Kriete, Jr., $5,500, "Experimental
Stocking of Striped Bass," Fish and Wildlife Service/Virginia Marine
Resources Commission. (5/10/86 - 5/31/86)
Lynch, Maurice P.; "Site Selection: National Estuarine Sanctuary,"
$10,000, National Oceanic and Atmospheric Administration. (8/1/85 2/28/86)
MacIntyre, William G.; "Sorption of Organic Mixture Components,"
$60,000, United States Air Force. (6/1/86- 5/31/87)
Mann, Roger L.; "Influence of Low Oxygen Tensions on Larvae,"
$20,000, Sea GranVNational Oceanic and Atmospheric Administration.
(7/1/85 - 12/31/86)
Mason, Patrice L.; "TEM Studies," $10,000, National Aeronautics and Space
Administration/William and Mary. (9/15/85 -9/14/86)
Musick, John A.; "Empress Site Turtle Census," $48,840, Naval Sea
Systems Command. (7126/85 - 2/28/86)
Neilson, Bruce J.; "Bay Monitoring/Water," $174,928, Environmental
Protection Agency/State Water Control Board. (1/1/86 - 11/30/86)

DuPaul, William D.; "Continuing Education and Information
Transfer in Innovative Technology,"$21,317,Centerforlnnovative
Technology. (3/1/86- 2/28/87)
Hobbs, Carl H., III;"Assessmcnt of Economic Heavy Minerals,"
$40,050, Virginia Division of Mineral Resources. (4/1/86 - 1/31/87
Kiley, Kevin P.; "Commonwealth Land Cover Maps," $17,000,
Department of Planning and Budget. (7/ l/85 - 6/30/86)
Kiley, Kevin P.; "Land Cover Mapping," $16,340, Virginia Polytechnic
Institute and State University. (8/1/85 - 7/1/86)
Lawrence, F. Lee; "Marine Science Mentorship," $4,418, Virginia
Department of Education. (6/10/86 - 7/31/86)
Mann, Roger L.; "Sampling at Lakewood Bridge Site," $4,386,
Department of Highways. (10/23/85 - 11/31/85)
Mann, Roger L.; "Analysis on Machipongo River," $4,700, Highways
and Transportation. (4/86-6/86)
Wright, L. D.; "Sidescan Sonar Survey of Artificial Reef Sites,"
$7,074, Virginia Marine Resources Commission. (10/1/85 - 12/31/85)

Other Funding
Bender, Michael E.; "Geo-chronological Survey of Lower Chesapeake
Bay," $12,000, Virginia Environmental Endowment. (4/1/86 - 3/31/87)
Bender, Michael E.; "Kepone Sample Analysis," $1,820, Virginia Power.
(4/15/86 - 6/30/86)
Byrne, Robert J.; "New Port Island Evaluation," $238,347, Peninsula
Pons Authority. (7/1/85 - 8/31/86)
Cereo, Carl F.; "Evaluation of Sediment Oxygen Demand, Upper
Potomac Estuary," $40,000, Hydroqual. (6/10/86- 12/31/86)
Diaz, Robert J. and Linda Schaffner; "Fowl River Benthic Profiling,"
$50,995, Taxonomic Associates. (6/1/85 -5/31/87)

Norcross, Brenda L.; "Seasonal Recruitment of Croaker and
Flounder," $18,923, Sea Grant/National Oceanic and Atmospheric
Administration. (6/1/86-6/30/86)

Ellis, Lehman L.; "Establishment of Oyster Cell Lines", $35,000,
Jeffress Memorial Trust. (1/1/86 - 12/31/88)

Orth, Robert J.; "Mapping of Submerged Aquatic Vegetation,"
$25,000, Fish & Wildlife Service. (8/16/85 - 8/15/86)

Huggett, Robert J.; "TBT Monitoring," $50,000, Johns Hopkins
University. (5/13/86- 10/31/86)

Orth, RobenJ. and Jacques van Montfrans; "The Role and Value of
Shallow Water Habitats," $41,548, Sea GranVNational Oceanic and
Atmospheric Administration. (1/1/86- 12/31/86)

Kuo, Albert Y. and Carl F. Cereo;" Model Studies: Sediment Oxygen
Demand, Pagan River," $6,000, Guy and Davis. (6/12/86 - 10/31/86)

Orth, Robert J.; "Distribution and Abundance of Sub-Aquatic
Vegetation." $59,410, Environmental Protection Agency/State Water
Control Board. (6/1/86-4/15/87)
Webb, Kenneth L.;"ls Phosphorus Removal an Efficient/Effective
Chesapeake Management Practice?" $55,000, National Oceanic and
Atmospheric Administration/Council on the Environment. (10/1/85 9/30/86)
Weeks, B. A. and J. Ernest Warinner, III; "The Effects of Environmental
Pollutants on the Cellular Immune Response of Fish," $13,626,
Sea GranVNational Oceanic and Atmospheric Administration. (l/l/8612/31/86)

Commonwealth Funding
Bender, Michael E.; "Kepone Analysis," $9,000, State Water Control Doard.
(7/1/85 • 6/30/86)
Bender, Michael E.; "PNA Sample Analysis," $867, Department of
Highways and Transportation. (5/86 - 6/86)
deFur, Paul 0., Jr.; "Tributary Sediment Organics," $13,640, State Water
Control Board. (4/1/86 - 11/30/86)
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Lawrence, F. Lee; "Chesapeake Bay Related Teaching Materials,"
$6,000, Virginia Resource Use Education Council. (6/1/86- 12/31/86)
Lynch, Maurice P.; "Cooperative Agreement with Chesapeake
Research Consortium," $40,715, Chesapeake Research Consortium.
(10/1/85 - 9/30/85)
Lynch, Maurice P.; "Cooperative Research Education," $8,813,
Scientific Environmental Associates. (9/1/85 - 8/31/86)
Musick, John A.; "Empress Study Sea Turtle Census," $99,995,
University of Maryland Center for Environmental and Estuarine Studies.
(4/25/86-4/24/87)
Neilson, Druce J.; "Pagan River Benthic Oxygen Demand" $3,350, Guy
& Davis. (7/12/85 - 12131/85)
Neilson, J;3ruce J.; "Testing Water Samples," $2,927, Richmond Regional
Planning District Commission. (8/1/85 - 12/31/85)
Neilson, Bruce J.; "Evaluation of Ware Creek," $35,938, James City
County. (6/10/86 - 9/9/86)

30.

VIMS Monitors Effects of Flood Waters on James River Seed Oysters.
Susan Schmidt, Editor. 1 p.

Special Reports in Applied Marine Science
and Ocean Engineering
277.

Kuo, Albert Y. 1985. Water quality in a Virginia Potomac embayment:
Aquia Creek. 169 p.

279.

Hyer, Paul V. and Albert Y. Kuo. 1984. Water quality in a Virginia
Potomac embayment: Neabosco Creek. 167 p.

280.

Cereo, Carl F. 1985. Water quality in a Virginia Potomac embayment:
Fourmile Run. 154 p.

Appendix V

CASH EXPENDITURES
VIRGINIA INSTITUTE OF MARINE SCIENCE

Fiscal Year 1985-1986

Research

State

Sponsored

Ellw

Research

Program Area
$289,000

$116,400

$405,400

Investigate and define the distribution
of benthic animals and communities and
their interactions with the biological,
physical and chemical environment.

36,700

435,900

472,600

III.

Develop an understanding of plankton
processes in the Chesapeake Bay system
and Virginia coastal waters.

110,700

46,000

156,700

IV.

Describe and evaluate the tidal freshwater ecosystems of Virginia's major
rivers.

32,400

-0-

32,400

V.

Investigate structure and function of
mesohaline marshes and submerged aquatic
vegetation.

188,200

65,900

254,100

VI.

Study diseases of marine and estuarine
organisms.

105,000

15,800

120,800

VII.

Develop and perfect methods and techniques
for economical culture of marine and
estuarine organisms.

286,000

55,900

341,900

I.

Investigate the fisheries of Virginia
and factors affecting fluctuations in
abundance.

II.

65

VIII. Determine the fate and effect of toxic
chemicals in the Chesapeake Bay system.

630,200

330,600

960,800

IX.

Study nutrient cycling processes and
controls in riverine, estuarine and
coastal marine environments.

191,600

61,700

253,300

X.

Evaluate factors leading to, and the
consequences of, nutrient enrichment.

86,500

201,400

287,900

Sponsored

State

Research

El!!w

Research

Tu1.al

Program Area
XI.

Understand the dynamics of benthic
boundary layers and associated processes
of sediment resuspension, transport, and
animal-sediment interaction on coastal
and estuarine environments.

XII.

Describe and understand the circulation
of waters in the estuarine and coastal
environment.

2,100

$ 183,800

357,800

185,100

542,900

XIII. Develop a better understanding of shoreface, surf zone and beach processes.

95,300

41,400

136,700

XIV. Describe and explain the late Quaternary
sedimentology, stratigraphy and geological
evolution of the Chesapeake Bay and
coastal waters.

90,000

30,500

120,500

xv.

78,300

154,500

232,800

$2,759 400

$1,743,200

$4,502,600

$

Conduct investigations related to the
development, utilization, and management
of resources of significance to the marine
environment.
Total Research

$ 181,700

$

Monitoring
Program Area
I.

Fisheries

$ 286,700

$ 569,000

II.

Plankton

50,500

5,100

55,600

III.

Bacteria (Lower York River)

10,800

20,700

31,500

IV.

Parasites and Pathogens

7,500

-0-

7,500

V.

Benthic Invertebrates

5,100

-0-

5,100

VI.

Estuarine Plant Communities

-0-

-0-

-0-

VII.

Coastal Erosion

-0-

-0-

-0-

73,600

-0-

73,600

$ 434,200

$ 594,800

$1,029,000

VIII. Physical and Chemical
Total Monitoring

66

855,700

Appendix IV

PUBLICATIONS
Journal and Book Contributions
1052. Dillon, W. A., William J. Hargis, Jr., and A. E. Harrises. 1985.
Monogenetic trematodes from the Southern Pacific Ocean.
Polypisthocotyleids from Australian fishes. Subfamilies Polylabrinae
(genus Polylabroides) and Microcotylinae (genus Neobivagina).
Parazitologiia 33:83-87.
110 7. Theberge, N. Bartlett. 1983. The commons concept and coastal
management. Pp. 448-453in Magoon, 0. T. (ed.), Coastal Zone '83.

1225. Friedland, Kevin D. 1985. Functional morphology of the branchial
basket structures associated with feeding in the Atlantic menhaden,
Brevoorlia tyrannus (Pisces: Clupeidae). Copeia 1985(4):1018-1027.
1226. Middleton, Robert W. and John A. Musick. 1986. The abundance and
distribution of the family Macrouridae (Pisces: Gadifonnes) in the
Norfolk Canyon area. Fishery Bulletin 84:35-62.

110 8. Theberge, N. Bartlett. 1983. Chesapeake Bay conflicts and fishery
management. Pp. 482-495 in Magoon, 0. T. (ed.), Coastal Zone '83.

1228. Hobbs, Carl H., Robert J. Byrne, Robert A. Gammisch, and Robert J.
Diaz. 1985. Sand for beach nourishment in lower Chesapeake Bay.
Coastal Zone '85; Proceedings of the Fourth Symposium on Coastal and
Ocean Management, ASCE.

1148. Orth, RobertJ. 1986. Potential value of seagrass meadows as critical
nursery areas in the Indian Ocean, and evaluation methods for associated
faunal communities. Pp. 167-175 in Thompson, M.-F. (ed.), Biology of
Benthic Marine Organisms; Techniques and Methods as Applied to the
Indian Ocean.

1230. Mapp, George R., Christopher S. Welch and John C. Munday. 1985.
Wave refraction by warm core rings. Journal of Geophysical Research
90(C4):7135-7162.

1160. Smith, Stephen M., James G. Hoff, Steven P. O'Neil and Michael P.

1232. Smith, Joseph W. and John V. Merriner. 1985. Food habits and
feeding behavior of the cownose ray, Rhinoptera bonasus, in lower
Chesapeake Bay. Estuaries 8:305-310.

Weinstein. 1984. Community and trophic organization of nekton
utilizing shallow marsh habitats, York River, Virginia. Fishery Bulletin
82:455-467.

1197. Crabtree, Roy E., Kenneth J. Sulak and John A. Musick. 1985.
Biology and distribution of species of Polyacanthonotus (Pisces:
Notacanthiformes) in the western North Atlantic. Bulletin of Marine
Science 36:235-248.

1233. Wright, L. Don, P. Neilsen, Nungjane C. Shi and Jeffrey H. List.
1986. Morphodynamics of a bar-trough surf zone. Marine Geology
70:251-285.
1234. Orth, Robert J. 1985. Submerged aquatic vegetation in the Chesapeake
Bay: value, trends and management. Pp. 84-95 in Groman, H. A., et al.
(eds.), Proceedings of the Conference - Wetlands of the Chesapeake.

1199. Haven, Dexter S. and James P. Whitcomb. 1983. The origin and
extent of oyster reefs in the James River, Virginia. Journal of Shellfish
Research 3:141-151.

1235. Anderson, Gary F. 1986. Silica, diatoms and a freshwater productivity
maximum in Atlantic coastal plain estuaries, Chesapeake Bay.
Estuarine, Coastal and Shelf Science 22: 183-197.

1204. Anderson, M. Eric, Roy E. Crabtree, H. Jacques Carter, Kenneth J.
1236. Silberhorn, GeneM. 1985. Chesapeake Bay freshwater wetlands:
Sulak and M. D. Richardson. 1985. Distribution of demersal fishes of
status and research needs. Pp. 25-29 in Groman, H. A., et al. (eds.),
the Caribbean Sea found below 2,000 meters. Bulletin of Marine Science
Proceedings of the Conference -- Wetlands of the Chesapeake.
37(3):794-807.

1208. Kreautcr, John N. and Michael Castagna. 1984. Disease treatment in
hard clams, Mercenaria mercenaria. Journal of the World Mariculture
Society 15:310-317.
1212. Meehan, Brian W. and Robert J. Diaz. 1984. Comparison of Macom:i
balthica labial palps from the eastern and western North Atlantic: another
look. Journal of Molluscan Studies 50:231-232.
1213. Haven, Dexter S. and Lowell W. Fritz. 1985. Setting of the American
oysterCrassostrea virginica in the James River, Virginia, USA:
temporal and spatial distribution. Marine Biology 86:271-282.

1214. Silberhorn, Gene M. 1985. Chesapeake Bay wetland habitats:
research needs and information gaps. Pp. 678-688 in Kuster, Jon and
Richard Hamann (eds.), Proceedings of a National Symposium; Welland
Protection: Strengthening the Role of the States.

1237. Roberts, Morris H., Jr. and Beverly B. Casey. 1985. Depression of
larval growth and metamorphosis of oysters exposed to chlorinated
sewage. Pp. 509-520 in Jolly, R. L., et al. (eds.), Water Chlorination,
vol. 5.
1238. Ho, Soon Lin and Morris H. Roberts, Jr. 1985. Inhibition of
phytoplankton photosynthesis by chlorinated sewage in the James River.
Pp. 541-551 in Jolly, R. L., et al. (eds.). Water Chlorination, vol. 5.
1241. Doumlclc, Damon G., B. Keith Fowler, and Gene M. Silberhorn.
1985. Vegetative community structure of a tidal freshwater swamp in
Virginia. Wetlands 4:129-145.
1242. Gibbons, Mary C. and Michael Castagna. 1985. Biological control of
predation by crabs in bottom cultures of hard clams using a combination
of crushed stone aggregate, toadfish, and cages. Aquaculture 47:101-104.

1215. Boyer, Joseph N. and Howard I. Kator. 1985. Method for measuring
microbial degradation and mineralization ofl4c-labeled chitin obtained
from the blue crab, Callinectessapidus. Microbial Ecology 11:185-192.

1243. Helz, G. R., S. A. Sinex, K. L. Ferri and Maynard M. Nichols. 1985.
Processes controlling Fe, Mn and Zn in sediments of northern
Chesapeake Bay. Estuarine, Coastal and Shelf Science 21 :1-16.

1220. Gibbons, Mary C., J. G. Goodsell, Mike Castagna and R. A. Lutz.
1983 [ 1985). Chemical induction of spawning by serotonin in the ocean
quahog Arctica islandica (Linne). Journal of Shellfish Research 3:203205.

1244. Barnard, Thomas A., Jr. and Walter I. Priest, III. 1985. Virginia's
wetland mitigation/compensation policy: its evolution and current status.
Pp. 327-333 in Groman, H. A., et al. (eds.), Proceedings of the
Conference - Wetlands of the Chesapeake.
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1245. Fredette, Thomas J. and Robert J. Diaz. 1986. Life history of
Gammarus mucronatus Say (Amphipoda: Gammaridae) in warm
temperate estuarine habitats. York River, Virginia. Journal of Crustacean
Biology 6:57-78.
1248. Rizzo, WilliamM. and Richard L. Wetzel. 1985. Intertidal and shoal
benthic community metabolism in a temperate estuary: studies of spatial
and temporal scales of variability. Estuaries 8:342-351.

1250. Hargis, William J .• Jr. 1985. Quantitative effects of marine diseases
on fish and shellfish populations. Pp. 608-640 in Transactions of the
50th North American Wildlife and Natural Resources Conference.

economic heavy minerals of the Virginia inner continental shelf.
Virginia Division of Mineral Resources Open-File Report 86-1.

1292. Fine, Michael L. and K. R. Pennypacker. 1986. Hormonal basis for
sexual dimorphism of the sound-producing apparatus of the oyster
toadfish. Experimental Neurology 92:289-298.
1293. Weinstein, Michael P. and Steven P. O'Neil. 1986. Exchange of
marked juvenile spots between adjacent tidal creeks in the York River
Estuary. Virginia. Transactions of the American Fisheries Society
115:93-97.

1251. Buekema, J. J. and Brian W. Meehan. 1985. Latitudinal variation in
linear growth and other shell chatacteristics of Macoma balthica. Marine
Biology 90:27-33.

1296. Unger, Michael A., William G. MacIntyre, John Greaves and Robert J.
Huggett. 1986. GC determination of butyltins in natural waters by
flame photometric detection of hexyl derivatives with mass spectrometric
confirmation. Chemosphere 15:461-470.

1254. Nichols, Maynard M. 1986. Effects of fine sediment resuspension in
estuaries. Pp. 5-42 in Mehta. A. J. (ed.). Estuarine Cohesive Sediment
Dynamics (Lecture Notes in Coastal and Estuarine Studies; vol. 14).

1299. Evans, Ann s .. Kenneth L. Webb and Polly A. Penhale. 1986.
Photosynthetic temperature acclimation in two coexisting seagrasses,
Zostera marina L. andRuppia marilima L. Aquatic Botany 24:185-197.

1258. Theberge, N. Bartlett. 1985. The Virginia Wetlands Act and the future
of wetlands management. Pp. 334-338 in Groman, H. A., et al. (eds.).
Proceedings of the Conference -- Wetlands of the Chesapeake.

1302. Thoney, Dennis A. 1986. Post-larval growth of Microcotylesebastis
(Platyhelminthes: Monogenea). a gill parasite of the black rockfish.
Transactions of the American Microscopical Society 105:170-181.

1259. Shuster, Carl N .• Jr. and M. L. Botton. 1985. A contribution to the
population biology of horseshoe crabs, Limulus polyphemus (L.). in
Delaware Bay. Estuaries 8:353-372.

1310. Voudrias, Evangelos A. and Craig L. Smith. 1986. Hydrocarbon
pollution from marinas in estuarine sediments. Estuarine, Coastal and
Shelf Science 22:271-284.

1260. Finkelstein, Kenneth. 1986. Backbarrier contributions to a littoral
sand budget, Virginia Eastern Shore. USA. Journal of Coastal Research
2:33-42.

Marine Resource Reports
85-6

Fall 1985 Potomac River Oyster Bar Survey; Elgin Dunnington.
University of Maryland, Center for Environmental and Estuarine Studies,
Chesapeake Biological Laboratory, Solomons, Maryland and James P.
Whitcomb. VIMS

85-7

A Rapid Field Guide to the Identification of the Flounders of the Genus
(ParalichJhys) in Virginia's Waters; Herbert M. Austin. VIMS

85-8

Status of Knowledge for Virginia Fisheries; Herbert M. Austin, VIMS

86-1

CBSAC Working Group on Data Identification and Interpretation Data Set
Inventory Request; Frank J. Wojcik. VIMS

86-2

Testimony Before the Subcommittee on Fisheries and Wildlife
Conservation and the Environment of the Committee on Merchant
Marine and Fisheries on H.R. 3358 - Reauthorization of the Atlantic
Striped Bass Conservation Act and S.B. 1813 to Amend and Extend the
Atlantic Striped Bass Conservation Act; Herbert M. Austin, VIMS

86-3

Status of the 1985 Striped Bass Fisheries in Virginia After
Implementation of the 1985 Amendment III to the 1981 ASMFC
Interstate Management Plan for Striped Bass; Herbert M. Austin, VIMS

86-4

Oyster Shoal Survey. Fall 1985; James P. Whitcomb, VIMS

86-5

A Preliminary Comparative Analysis of Sea Scallop Harvest Patterns

1263. Thoney, Dennis A. 1986. The development and ecology of the
oncomiracidium of Microcotyle sebastis (Platyhelminthes: Monogenea),
a gill parasite of the black rockfish. Transactions of the American
Microscopical Society 105:38-50.
1264. Pennypacker, Keith R.• Michael L. Fine and Richard R. Mills. 1985.
Sexual differences and steroid-induced changes in metabolic activity in
toadfish sonic muscle. The Journal of Experimental Zoology 236:259264.
1267. Olsen, C. R.• I. L. Larsen. P. D. Lowry. N. H. Cutshall, and Maynard
M. Nichols. 1986. Geochemistry and deposition of 7 Be in riverestuarine and coastal waters. Journal of Geophysical Research 91 C:896908.
1268. Burris, David R. and William G. MacIntyre. 1986. Solution of
hydrocarbons in a hydrocarbon-water system with changing phase
composition due to evaporation. Environmental Science & Technology.
ES&T 20:296-299.

1271. Azevedo, Carlos, L. Corral, and F. 0. Perkins. 1985. Ultrastructural
observations of spore excystment. plasmodial development and sporoblast
formation in Haplosporidiwn lusitanicwn (Haplosporida,
Haplosporidiidae). Zeitschrift fur Parasitenkunde 71:715-726.
12 77. Van Engel, Willard A.. Robert E. Harris, Jr. and David E. Zwerner.
1986. Occurrence of some parasites and a commensal in the American
lobster, Homarus americanus. from the Mid-Atlantic Bight. Fishery
Bulletin 84:197-200.
1279. Chu, Fu-Lin E. and Beverly B. Casey. 1986. A comparison of protein
assays for oyster larval proteins using two different standards. Marine
Chemistry 19:1-7.

Between Dredge and Trawl Vessels; James E. Kirkley, VIMS
86-6

Oyster Shoal Survey, Spring 1986; James P. Whitcomb, VIMS

Educational Series
35.

The Marine Mammals of Virginia. Blaylock, Robert A. 34 pp.

1280. Edmonds, W. J.• Gene M. Silberhorn, P. R. Cobb, C. D. Peacock, Jr.•
N. A. McLoda and D. W. Smith. 1985. Soil classifications and floral
relationships of seaside salt marsh soils in Accomack and Northampton
Counties, Virginia. Virginia Polytechnic Institute and State University.
Virginia Agricultural Experiment Station Bulletin 85-8.

36.

Chesapeake Bay Education Resources Directory. Sparrow. Mary E.
(Compiler). 39 pp.

1285. Hobbs, Carl H.• III. Side-scan sonar as a tool for mapping spatial
variations in sediment type. Geo-Marine Letters 5:241-245.

29.

1287. Berquist, C. Richard and Carl H. Hobbs. Ill. 1986. Assessment of
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Marine Resources Advisory
Potential Risk of Vibrio Infection in Virginia. Susan Schmidt. Sea
Grant Editor at VIMS and Dr. Robert Hoyt. Rappahannock General
Hospital. 2 pp.

Vessel Policy Committee

J.M. ZEIGLER (chairman), R.J. Byrne, G.C. Grant,
M.P. Lynch, G.W. Pongonis (advisory)

Vessel Users

C.H. HOBBS (chairman), P.O. deFur, Jr., R.A.
Gammisch, W.H. Kriete, W.L. Matthews, J.E.
Olney, L.C. Schaffner, J. van Montfrans (vice
chairman), J.P. Whitcomb
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VIMS Vending Commission
Discretionary Committee

M.J. OESTERLING (chairman), C.D. Gaskins, D.A.
Hepworth, P.S. Howard, M.S. Jablonsky, W.W.
Jenkins, R.E. Klinger, A.O. Lewis, R.J. Llanso,
M.S. Marshall, W.L. Matthews, S.L. Miller, R.
Morales-Alamo, B.J. Neilson, J.M. Redman, J.B.
Rowe, K.B. Stubblefield, J.B. Thomas, J. van
Montfrans, C.B. Walthall, J.E. Warinner, III, B.V.
West

Visiting

M.E. BENDER (chairman), J .D. Boon, E.M.
Burreson, R.J. Byrne, R.J. Huggett, J.A. Musick,
M.H. Roberts, Jr., K.L. Webb

Scientist
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School of Marine Science Representation
on Committees of the College of William and Mary
Affirmative Action Advisory.................................................................... J.A. Lucy, A.M. Fisher
Academic Users ................................................................................................ J .D. Boon
Advisory Committee on University Advancement .......................................................... M.P. Lynch
Board of Student Affairs (Faculty Representative)............................................................. K.P. Kiley
BudgetAdvisory............................................................................................. F.O. Perkins
Campus Facilities Policy and Scheduling .................................................................. P.V. Koehly
Computer Policy and Planning Advisory........................................................ D.A. Evans, J.D. Boon
Educational Media Advisory ................................................................................W.D. DuPaul
Environment ............................................................................. G.M. Silberhorn, W.J. Catallo
Faculty Compensation Board................................................................................ M.E. Bender
Faculty Liaison with Board of Visitors........................................................................ R.J. Byrne
Faculty Research .............................................................................................. K.L. Webb
Graduate Council ............................................................................................ J.M. Zeigler
Graduate Student Services Task Force ....................................................................... J.M. Zeigler
Graduate Studies ............................................................................................. L.D. Wright
Group to Revitalize the Applied Science Program .......................................................... J.M. Zeigler
Hearing Committee ........................................................................................ M.W. Rhodes
Honor/Judicial System Study Committee ................................................................... J.M. Zeigler
Library Policy Advisory..................................................................................... J.M. Zeigler
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Personnel Policy.•.•........•..............•..•....................................•.......... F.O. Perkins, B.J. Neilson
Planning and Priorities.............................•......•..................................................J.M. Zeigler
President's Administrative Staff...........................................................•................. F.O. Perkins
Procedural Review........................................................................................... B.J. Neilson
Special Programs Advisory..............................................•............................•..... E.P. Ruzecki
Student Financial Aid and Placement ...•.........•...........•.•................................•........... J.M. Zeigler

Student Organization and Representatives to Committees
*Board of Student Affairs ••.•......................•..............................................•.........Carol Furman
Committee for Action .............•.•..................................... Mary Sue Jablonsky, Hilary Alison Neckles
Computer Committee............................................................................. Mary-Patricia Barthle
Course Evaluation Committee .................................................................... Bemadita M. Campos
Curriculum Committee...•...........................................................................Cindy Hart Hutton
*Environmental Committee .................................................................................. Jim Catallo
*Honor Council ........................................................................................ Julia Kay Wilcox
Library Comnuttee.............................................................................. Malcolm Omand Green
Newsletter Editor .......................................................................................William G. Reay
*President's Advisory Council. .....•...................................Robert T. Ray (Randa Ali Mansour - Alternate)
SMS GSA President ............................................................................. Eleanor Ann Bochenek
SMS GSA Treasurer.....................................................•................................ Carrollyn Cox
SMS GSA Vice President ..........................................................................Pamela Anne Mason
Social Committee.................................................................. Jane M. Ledwin, Robert C. Neikirk
Student Senunar Committee•.......•...•..............•..•...•.. David A. Stilwell, Robert Ray, Kay Howard-Strobel

*University-wide committees.
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Appendix VII

CONTINUING GRANTS
AND CONTRACTS
July 1, 1985 - June 30, 1986

Austin, Herbert M. and James A. Colvocoresses;" Development of an
Index of Juvenile Striped Bass Abundance of the Chesapeake
Bay System," $28,000, National Oceanic and Atmospheric
Administration/Council on the Environment. (1/11/85 - 12131/85)
Bender, Michael E.; "A Survey of Potential Problems Related to
Toxic Organic Chemical Contamination of Aquatic
Environment." $77,627 (8/1/84 - 6/30/86)
Burreson, Eugene M.; "Oyster Pathogens," $28,100, Sea GranUNOAA.
(l/1/85 - 12131/85)
Castagna, Michael; "In Situ Studies of Ocean Quahog Artica
lslandica Growth in Natural Population," $2,153, Sea
Grant/NOAA. (1/1/85 - 12131/85)

Neilson, Bruce J.; "Assessing an Index for Management of Oyster
Growing Waters," $9,000, Sea Grant/NOAA. (1/1/85 - 12131/85)
Neilson, Bruce J. and Robert J. Huggett; "Mainstem Water Monitoring
and Sediment Sampling," $167,930, EPA/SWCB. (3/15/85 - 12131/85)
Neilson, Bruce J. and RobertJ. Huggett; "Monitor Water and Sediment
Quality in the Virginia Portion of the Chesapeake Bay,"
$92,785, EPAISWCB. (7/84 - 3/31/85)
Olney, John E.; "Biological Relevance of Patterns of Larval Fish,"
$54,999, National Science Foundation. (4/85 - 6/86)
Olney, John E. and Bruce H. Comyns; "Predators and Striped Bass Eggs
and Larvae," $70,496, Fish and Wildlife Service. (4/22/85 -10/22/86)

Chu, Fu-Lin; "Acquired Immunity in Oysters," $40,472, Sea
Olney, John E.; "Relative Contribution of Three Virginia Rivers to
GranUNational Oceanic and Atmospheric Administration. (l/1/85 - 12/31/85)
Spawning Activity of Striped Bass Morone saxatilis, 1983, 11
$15,000, National Marine Fisheries Service. (7/1/84- 12/31/84)
DuPaul, William D.; "Marine Advisory Services," $419,908, Sea
Orth, Robert J.; "Abundance of Sub-Aquatic Vegetation," $18,035,
Grant/NOAA. (1/1/85 - 12/31/85)
NOANCouncil on the Environment. (3/85 -12/31/85)
Ellis, Lehman L.; "Cryoprcservatlvcs in Bivalves," $30,783, Sea
Orth, Robert J.; "Shallow Water Habitats for Crabs," $38,200, Sea
Grant/NOAA. (1/1/85 - 12/31/85)
GranVNOAA. (1/1/85 - 12131/85)
Hargis, William J., Jr.; "Menhaden Disease Project," Sl,000, Sea
Grant/NOAA. (5/1/85 - 12/31/85)
Webb, Kenneth L.; "Automated Enumeration of Planktonic
Organisms by Digital Analysis of Pattern Recognition of
Hobbs, Carl H., III; "A Cooperative Study of the Marine Geology of
Color Video Images," $132,000, DOD/Navy. (9/84- 8/85)
the Chesapeake Bay and Continental Shelf," $24,950, U. S.
Weeks, Beverly A.; "Effects of Environmental Pollutants in the
Geological Survey. (7/1/84 - 12/31/85)
Cellular Immune Response of Fish," $14,000, Sea Grant/NOAA.
Hobbs, Carl H., III; "Fossil Shell Resources," $28,408, Sea
(1/1/85 - 12131/85)
Grant/NOAA. (1/1/85 - 12/31/85)
Kator, Howard I.; "Self-Purification in Shellfish," $50,100, Sea
Grant/NOAA. (1/1/85 - 12131/85)
Loesch, Joseph G.; "Multivariate Analysis of Merlstlc Characters of
Juvenile Alosa," $11,900, National Marine Fisheries Services. (7/1/84 •
9/30/85)
Loesch, Joseph G. and William H. Kriete, Jr.; "Study of Alosa Stock
Composition and Year-Class Strength in Virginia," $89,700,
National Marine Fisheries Service. (2/14/85 - 9/30/86)
Loesch, Joseph G. and James A. Colvocoresses; "Study of Striped
Bass/Commercial Fisheries and Juvenile Abundance," $121,600,
National Marine Fisheries Services. (10/1/84 - 9/30/86)
MacIntyre, William G.; "Investigation of Deviations in the TwoLiquid Phase of Medium Molecular Weight of Hydrocarbon
Mixtures and Water," $43,245, U.S. Air Force. (l/1/85 - 12/31/85)
Musick, John A.; "Determinants of Nekton Community Structure in
Shallow Marsh Habitats," $33,405, EPA/VCU. (4/85 - 5/86)
Musick, John A.; "A Summary of Lift and Drag and Related Drag
Reducing Mechanism In Fishes," $16,000, NASA. (11/84 -4/86)
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Appendix VIII

VIMS SEMINAR PROGRAM
The VIMS Seminar Program promotes and encourages the presentation offormal and informal seminars by
distinguished colleagues from other institutions in the United States and abroad. The program contributes to an
informed community of scholars by facilitating communication between/acuity, staff and students of the School of
Marine Science and the national and international community of marine scientists. To perform this function a
Seminar Committee receives requests for seminar speakers from the VIMS staff and student body; distributes
announcements of scheduled speakers to a large mailing list including several Faculties of the College of William
and Mary as well as neighboring institutions; and provides logistic support and honoraria or travel reimbursement/or
scheduled seminarians.
During the period July 1, 1985 -June 30, 1986 the Seminar Committee presented an active and well-attended
program including 43 speakers from 38 institutions. Five overseas organizations were part of this varied schedule
including scientists from Italy, Mexico, Portugal, Australia and England. A highlight of the year was the first
annual Davis Memorial Lecture held in cooperation with the Department of Biology at the College of William and
Mary. In addition, 29 members of the VIMS staff and student body presented reports of their research. In all, the
committee recorded 72 seminars. A detailed listing of speakers, affiliations, dates and abbreviated seminar titles is

appended.
In addition, the Graduate Student Association sponsors two seminar series to promote interaction and
communication among members of the VIMS community.
The Faculty Seminar Series, which is held once a month during the academic year, is a forum under which the
faculty can keep the rest of the VIMS community up-to-date on their recent research. During the 1985-1986
academic year, seven seminars were given with an average attendance of22.
The TGIF seminar series is an informal get together one Friday afternoon a month. The seminar series
provides an open forum with the most common presentations being slide shows of people's travels for research or
pleasure. A social get together with refreshments is held after these seminars at the student center at Page House.
Twelve seminars were held from June, 1985 to June, 1986 with an average attendance of 50.

VIMS SEMINAR SUMMARY
FY 1985-1986
Date

Title

Governor's School Gifted Students Who
Have Been Working With Mentors at Vllv.lS

26 Jul. 85

Research Reactions by the Governor's
School Students at VIMS

Mr. Paul Gerdes, VIMS

26 Jul. 85

The Philosophy of Science

Dr. David Edgington, Director, Center for
Great Lakes Studies, University of
Wisconsin, Milwaukee, Wis.

31 Jul. 85

Great Lakes Eutrophication: Fish, Not
Phosphates?

Mr. Gary L. Hill, VIMS

5 Aug. 85

Ontogeny of the Sexually Dimorphic
Sonic Muscle in Three Sciaenid
Species

Mr. Roberto Javier Llanso, VIMS

8 Aug. 85

Macrobenthic Community Structure
at the Entrance to the Chesapeake Bay

Dr. Franco Marabini, Institute of Marine
Geology, Bologna, Italy

8 Aug. 85

Coastal Processes and Morphological
Evolution of the Western Adriatic Sea

Name
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Mr. Curtiss 0. Davis, Manager, Ocean
Productivity Program, Oceanic Processes
Branch, NASA Headquarters (EE),
Washington, D.C.

9 Aug. 85

Oceanography from Space: Present
Capabilities and Future Opportunities

Dr. Peter Sheng, Senior Consultant,
Aeronautical Research Associates of
Princeton, Inc., 50 Washington Road,
Princeton, N. J.

9 Aug. 85

On Modeling Estuarine Circulation and
Dispersion of Contaminants

Mr. John D. Ahrens, Army Corps of Engineers,

14 Aug. 85

Low-Crested Breakwaters

Dr. Robert J. Diaz, VIMS

30 Aug. 85

Too Close a Look at the Amazon

Ms. Elva Escobar-Briones, National University
of Mexico, Institute of Marine Science and
Limnology, Mexico City, Mexico

17 Sept. 85

Benthic Community Structure in a
Tropical Coastal Lagoon

Mr. Daniel J. Fisher, Johns Hopkins
University, Applied Physics Laboratory,
Shady Side, Md.

20 Sept. 85

Effects of Food Ration Size on
Dietary Accumulation and
Bioconcentration of Kepone by
Spot (Leiostomus xanthurus) and
Grass Shrimp (Palaemonetes pugio)

Dr. Brian Meehan, VIMS

9 Oct. 85

Application of Electrophoretic
Techniques in Population Genetics,
Toxicology and Stock Identification
of Marine Organisms

Waterways Experiment Station, Coastal
Engineering Research Center, Vicksburg, Miss.

Mr. Antonio M.Frias Martins, Departamento
De Biologia, Universidade Dos Azores,
Sao Miguel - Azores - Portugal

17 Oct. 85

Reproductive and Nervous Systems as
Key Characters in the Taxonomy of
the Ellobiidae

Dr. Don Axelrad, Marine Science Laboratory,
Department of Conservation, Forests and Lands,
Victoria, Australia

23 Oct. 85

Seagrass Dieback in Westernport
Australia, Do Snapping Shrimp Kill
Seagrass?

Mr. Scott Clarkson, Vice President and
General Counsel, Institute of Law and
Public Health Protection, Arlington, Va.

24 Oct. 85

Hazardous Waste Management Since
the 1984 Amendments to R_CRA

Dr. Donald J. Reish, California State Univ.,
Long Beach, Calif.

25 Oct. 85

Lots of Bioassays with Invertebrates

Mr. David Stilwell, VIMS
VIMS

25 Oct. 85

A Trip to the Alps or.. .Maybe I'd
Rather Be an Alpine Limnologist

Dr. L. D. Wright, VIMS

1 Nov. 85

Mud Underflow Dynamics Study
(MUDS): Initial Results from
First Bohai Cruise

Mr. Michael B. Cook, Deputy Director,

7 Nov. 85

Regulatory Policy Issues in
Implementing the 1984 Amendments
to the RCRA

Dr. Judith Grassle, Woods Hole Oceanographic
Laboratory, Woods Hole, Mass.

8 Nov. 85

Population Genetics of Hydrothermal
Vent Mussels

Dr. Beverly Ann Weeks, VIMS

13 Nov. 85

Cellular Immunology of Marine
Organisms

Environmental Protection Agency,
Washington, D.C.
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Dr. J. S. Cobb, Department of Zoology,
University of Rhode Island, Kingston, R. I.

15 Nov. 85

Ecology and Setting Behavior of
Larval Lobsters

Dr. John Bishop, Department of Biology,
University of Richmond, Richmond, Va.

19 Nov. 85

What's Happening in Ctenophore
Tummies

Mr. Scott C. Whitney, President and Director,
Institute of Law and Public Health Protection,
Arlington, Va.

21 Nov. 85

An Environmentalist's Evaluation of
the 1984 Amendments to RCRA

Ms. Susan Barrick, VIMS

21 Nov. 85

Sailing the Ditch, Chesapeake Bay
to the Dry Tortugas

Ms. Linda J. Frizzell, VIMS

26 Nov. 85

The Seasonal Immune Response in
Juvenile Summer Flounder, Paralichthys
dentatus, to the Hemoflagellate
Trypanoplasma bullocki in the Lower
Chesapeake Bay

Mr. Thomas M. Armitage, Staff Scientist,
Environmental Protection Agency,
Washington, D.C.

2Dec. 85

A Bioeconomic Model of the Middle
Atlantic Surf Clam (Spisula
solidissima) Fishery

Dr. Timothy W. Kao, Department of Civil
Engineering, The Catholic University of
America, Washington D.C.

5 Dec. 85

Experiments on Internal Solitons and
Their Breaking Over a Slope

Mr. Glen Kuntz, Director of the Washington,
D.C. Office, ETI of North America, Inc.,
Washington, D.C.

5 Dec. 85

Industry Critique of the 1984
Amendments to RCRA

Mr. William C. Phoel, Fishery Biologist,
National Marine Fisheries Service/NOAA,
Sandy Hook Laboratory, Highlands, N. J.

6Dec. 85

Community Structure of Demersal
Fishes on the Inshore U.S. Atlantic
Continental Shelf: Cape Ann, Mass.
to Cape Fear, N.C.

Mr. James Colvocoresses, VIMS

6Dec. 85

Abundance, Seasonality and
Community Structure of Demersal
Fishes on the Mid-Atlantic Bight
Continental Shelf

Dr. Mark Luckenbach, VIMS

11 Dec. 85

Particle Deposition Around Structures:
A Model with Implications for the
Settlement of Benthic Invertebrates

Dr. Peter Saunders, International Science
and Technology, Reston, Va.

12 Dec. 85

Historical pH Trends on Striped Bass
Spawning Grounds: The Rappahannock
and Pamunkey Rivers in Question

Dr. Richard Fralick, Northwest Marine
Technology, Inc., Shaw Island, Wash.

13 Dec. 85

Coded Wire Tags - A Tool for Fisheries
Research

Dr. Morris Roberts, Jr., VIMS

12 Feb. 86

Problems in Chemical Accumulation
in Bivalves

Mr. Jiangang Luo, VIMS

18 Feb. 86

Things of Canton

Ms. Abby Sallenger, U.S. Geological Survey,
MS 914 National Center, Reston, Va.

26 Feb. 86

Storm Erosion Processes

Mr. Bob Lukens, VIMS

28 Feb. 86

Just Between us Computers ...

Dr. E. P. Ruzecki, VIMS

12 Mar. 86

Imaging System Techniques Applied
to Analysis of Hydraulic and Finite
Element Model Results

Dr. Romuald N. Lipcius, Postdoctoral Fellow,
Environmental Protection Agency, Hatfield
Marine Science Center, Newport, Or.

19 Mar. 86

Predator-Prey Dynamics in Estuarine
Habitats

Dr. Miriam Rosenthal, Department of
Biochemistry, Eastern Virginia Medical School,
Norfolk, Va.

19 Mar. 86

Fish Oil and Human Health; Study on
the Vascular Endothelium

Ms. Janice Meadows and Mr. Malcolm Green,
VIMS

21 Mar. 86

TGTF Seminar Series

Dr. Thomas Soniat, Department of Biological
Sciences, University of New Orleans,
Lake Front, New Orleans, La.

24 Mar. 1986

Field Test of the Oyster Habitat
Suitability Index Model

Mr. John Mitchell, VIMS Graduate Student

26 Mar. 86

Estuary Water Movement

Mr. Donald M. Hayward, VIMS Graduate
Student

2 Apr. 86

Contribution to the Hydrobiology of
the York River: Predicting Surface
Mixed Layer Depth

Ms. Anne Wilber, VIMS Graduate Student

2 Apr. 86

Formulation of a Longitudinal
Dispersion Coefficient and
Application in a One-Dimensional
Real-Time Model of a Partially
Mixed Estuary

Dr. Lewis S. Incze, National Marine Fisheries
Service, and School of Fisheries, College of
Ocean and Fishery Science, Seattle, Wash.

8 Apr. 86

Relationships of Larval Crabs to
Benthic Stocks and Regional
Oceanography. A Case History
of the Southeastern Bering Sea

Mr. J.E. Warinner, III, VIMS

9 Apr. 86

faculty Seminar Series

A Short Tour of the Antipodes

"Potpourri"
Mr. Don Kane, U.S. Fish & Wildlife Service,
Gloucester Point, Va.

15 Apr. 86

Effects of Low pH and Aluminum on
Early Life Stages of Smallmouth Bass
(Microplerus dolomieui)

Ms. Teny Topalian, VIMS Graduate Student

18 Apr. 86

The Role of Science and Scientists in
Marine Environmental Policy and
Management

Mr. Michael P. DeLuca, VIMS Graduate Student

21 Apr. 86

Recommendations for Amelioration
of Legal and Environmental Concerns
About Mining of Deep Sea Polymetallic
Sulfide Deposits

Mr. Bill Rizzo, VIMS Graduate Student

25 Apr. 86

TGIF Seminar Series
Seven Years of Treks toEverglades

Dr. David Johnson, NOAA, NESDIS,
Assessment and Information Services Center
Washington D.C.

1 May 86

Development of a Synoptic Assessment
Technique for Chesapeake Bay

Dr. Alexander Maccubbin, Cancer Research
Scientist II, Dept. of Experimental Biology,
Rosewell Park Memorial Institute, N. Y. State
Dept. of Health, 666 Elm Street, Buffalo, N. Y.

7 May 86

Use of Fish for Studies of Environmental
Carcinogenesis

73

Prof. Ruth D. Turner, Museum of Comparative
Zoology, Harvard University, Cambridge, Mass.

8 May 86

Wood, Molluscs and Deep Sea Food
Chains

Dr. Ching Lin Chen, Research Fellow,
Department of Civil Engineering,
University of Wisconsin -Milwaukee,
Milwaukee, Wis.

19 May 86

Dynamic Simulation of Hydrodynamic
and Water Quality in a Freshwater Estuary

Dr. Jerry Hilbish, Department of Biology,
University of South Carolina, Columbia, S. C.

27 May 86

Physiological Phenotypes and
Selection at the LAP Locus in
Mytilus edulis

Ms. Linda Schaffner, VIMS

30 May 86

IOIE Seminar Series

Winter Crab Dredging: Tangier Island
Style
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Ms. Alyce T. Fritz, VIMS Graduate Student

2 June 86

Trophodynamics of Estuarine
(Salt Marsh) Heterotrophic
Nanoplankton

Ms. Marian Vance Huq, VIMS Graduate Student

5 June 86

Vegetation of Selected Dune Ridges
and Marshes on the Eastern Shore of
Virginia: Community Structure and
Relationship to Environmental Factors

Mr. James E. Price, VIMS Graduate Student

12 June 86

Zooplankton Communities in the
Lower York River: Structure
and Composition in Stratified and WellMixed Environments

Dr. John Musick, Dr. Monteiro-Neto, Ms.
Sarah Bellmund, Mr. Richard Byles, VIMS

12 June 86

Miscellanea Ichthyologicae et
Herpetilogicae

Dr. Keith Dyer, Institute of Oceanographic
Sciences, Bidston Observatory,
Birkenhead, England

19 June 86

Sediment Transport Around Northwestern
Europe and Methods for its Measurement

Mr. Bill Turrell, Marine Science Laboratories,
University College of North Wales

19 June 86

The Measurement of Secondary Flows
in Estuaries

Mr. A. A. McGregor, Petroleum and Natural
Gas Exploration Consultant, Suite 245,
1303 Avocado, Newport Beach, Calif.

19 June 86

History of an Oil Field Discovery

Dr. James P. Amon, Associate Professor,
Wright State University, Dayton, Oh.

23 June 86

Observations on Marine Monocentric
Fungi

Appendix IX

VIMS ASSOCIATES
The VIMS Associates provides an avenue for private individuals and organizations interested in preserving the
quality of the marine environment to support the work performed at the Virginia Institute of Marine Science.
Through their gifts the members of the Associates play an active role in continuing the vitality of the Institute and
advancing its service to the Commonwealth of Virginia and the nation.
The faculty, staff and students gratefully recognize the generous support of the following individuals and
organizations during 1985-1986.

Founders' Society
James C. Wright, M.D. (c)
Virginia Beach, Virginia
Mr. A. Marshall Acuff, Jr. (c)
New York, New York
Mr. James A. Albano, Jr.
Virginia Beach, Virginia
Allied-Signal Corporation (c)
Petersburg, Virginia
Amoco Foundation, Inc. (c)
Chicago, Illinois
Mr. and Mrs. J.C. Appel
Onancock, Virginia
Atlantic Ordnance & Gyro
Company, Inc.
Norfolk, Virginia
Ballard Fish & Oyster Co., Inc. (c)
Norfolk, Virginia
Mr. & Mrs. RobertF. Boyd (c)
Virginia Beach, Virginia
Mr. H. S. Braithwaite, Jr. (c)
Virginia Beach, Virginia

Committee to Preserve Assateague
Island, Inc.
Towson, Maryland

Institute for Law and Public
Health Protection (c)
Arlington, Virginia

Dr. & Mrs. Crile Crisler (c)
Norfolk, Virginia

Japan Fisheries Association
Washington, D.C.

CSX Corporation
Richmond, Virginia

The Jonathon Corporation (c)
Norfolk, Virginia

Mr. C. A. Cutchins, III (c)
Norfolk, Virginia

Lone Star Industries, Inc.
Norfolk, Virginia

The Daily Press, Inc. (c)
Newport News, Virginia

Marine Electronics, Inc.
Hartfield, Virginia

The Edmondson Foundation (c)
Virginia Beach, Virginia

Massey Foundation (c)
Richmond, Virginia

Environmental Equipment Division (c)
EG&G International, Inc.
Waltham, Massachusetts

J. H. Miles & Company
Norfolk, Virginia

Exxon Education Foundation (c)
New York, New York
The Flagship Group, Ltd. (c)
Norfolk, Virginia

Metro Machine Corporation
Norfolk, Virginia
National Aeronautics & Space
Administration
Hampton, Virginia

FMC Corporation
Philadelphia, Pennsylvania

Mr. Joseph R. Neikirk (c)

Captain John W. Bunting,
USN (Ret.) (c)
Virginia Beach, Virginia
(Honorary Lifetime Member)

Mr. B. Roland Freasier, Jr. (c)
Richmond, Virginia
(Honorary Lifetime Member)

Newport News Shipbuilding
& Dry Dock Co.
Newport News, Virginia

Caro, Monroe and Liang
Architects, P.C.
Newport News, Virginia

Mr. Peter L. Foley
Gloucester Point, Virginia
(Honorary Lifetime Member)

Norfolk Dredging Company (c)
Chesapeake, Virginia

Colonna's Shipyard, Inc.
Norfolk, Virginia

Mr. Lewis L. Glucksman (c)
New York, New York
(Honorary Lifetime Member)

(c) - Charter member

Norfolk, Virginia

Norfolk Shipbuilding &
Drydock Corporation (c)
Norfolk, Virginia
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Mr. Moses D. Nunnally, Jr.
Richmond, Virginia
Ocean Mining Associates (c)
Gloucester Point, Virginia
Mr. & Mrs. Julian A. Penello
Portsmouth, Virginia
The Procter & Gamble Co.
Cincinnati, Ohio
Mr. & Mrs. George Roper, II (c)
Norfolk, Virginia
Sea Land Transport, Inc. (c)
Urbanna, Virginia
Mr. A. B. Southall, Jr.
Naples, Florida
Sovran Banlc, N.A. (c)
Norfolk, Virginia

Sustaining Members
Norfolk Southern Corporation

Supporting Members
Dr. Thomas M. Armitage
Mr. Robert A. Lehrbaum
Mr. Craig Massey
Mr. John Massey
Mr. Wm. John Matheson
Mr. Robert W. Middleton
Surpass International Traders Company
United Virginia Bank

Members
Mr. Ravi Aluru
Mr. James P. Amon
Mr. T. C. Armstrong, Jr.
Mr. Don Axelrad
Mr. & Mrs. Jack W. Bentley
Mr. & Mrs. Robert 0. Bigelow

Mr. & Mrs. Scott C. Whitney (c)
Arlington, Virginia

Dr. John D. Boon
Ms. Leslie Bowie & Children
Mr. & Mrs. ArthurH. Brainard
Mr. & Mrs. Thomas H. Brinkley
Mr. & Mrs. R. G. Brown
Ms. Laura L. Creekman
Ms. Angela M. D'Amico
Ms. Virginia Martin Downing
Ms. Charlotte M. Evanek
Mr. Richard L. Garfield
Mr. & Mrs. Henry E. Herrick
Mr. & Mrs. Walter Illg
Mr. K. J. Kier
Mr. Ernest C. Ladd
Mr. Thor J. Lassen
Mr. Douglas W. Lipton
Mr. & Mrs. Jon Lucy
Mr. David F. Ludwig &
Ms. Cathy J. Womack
Mr. & Mrs. George R. Mapp
Dr. R. W. Menzel
Mr. & Mrs. Joe A. Mitchell
& Grandchildren
Mr. Robert Neikirk
Mr. C. G. Pembroke, Jr.
Ms. Sherley M. Redding
Dr. Peter S. Rosen
Mr. Jeffrey L. Ross
Mr. Russell A. Short
Mr. Milton E. Stern
Mr. & Mrs. George R. Thomas
Dr. Vickie Vaughan-Gill
Dr. Michael Vecchione
Mr. William J. Wardrop
Mr. J. Terry West
Ms. Margaret C. Wornom
Mr. David P. Wright

Anonymous (2)

Anonymous (2)

Mr. & Mrs. Charles G. Thalhimer

Richmond, Virginia
Todd Industries
Norfolk, Virginia
Tudor Marine, Inc. (c)
Norfolk, Virginia
Mr. Willard A. Van Engel
Gloucester Point, Virginia
Virginia Chemicals, Inc. (c)
Portsmouth, Virginia
Virginia Electric & Power
Company (c)
Richmond, Virginia
Mr. Raymond T. Waller (c)

Richmond, Virginia
R. Kenneth Weeks Engineers
Norfolk, Virginia
Mr. William S. Wells, III (c)
Seaford, Virginia
Capt. & Mrs. J. Maury Werth (c)
Hagerstown, Maryland
Western Branch Diesel
Portsmouth, Virginia
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Others
Mr. & Mrs. Barry L. Beers
Ms. Loisirene Blumberg
Mr. & Mrs. E. A. Brummer
Mr. & Mrs. Arnold N. Caterino
Mr. & Mrs. Michael Cochran
Mr. John Craw
Mr. Walter B. Crockett
Ms. Kathryn M. Derr
Mr. & Mrs. Frank V. Emmerson, Jr.
Mr. & Mrs. Larry B. Estes
Mr. & Mrs. David E. Fetterman
Mr. & Mrs. Robert Fiedler
Garrison Realty Company
Mr. & Mrs. Ricardo A. Gomez
Mr. & Mrs. Boyd G. Harper
Mr. & Mrs. Joseph V. Harrell
Mr. Barbara W. Hawks
Mr. John L. Hudgins
Major & Mrs. James M. Hughes
Mr. & Mrs. Jeff L. Johnson
Ms. Donna R. Knapp
Ms. Elizabeth Kelly McCall
Mr. & Mrs. R. S. Plummer
Ms. Ethel H. Recant
Mr. & Mrs. Robert C. Redman
Mrs. Elsie B. Sansbury
Lt. Col. R. G. Schlagal
Mrs. Elizabeth H. Sims
Mr. & Mrs. Jonathan C. Stephens
Mr. & Mrs. Walter F. Taylor
Mr. Simone D. West

Appendix X

BYLAWS
OF THE SCHOOL OF MARINE SCIENCE
THE COLLEGE OF Wll.LIAM AND MARY IN VIRGINIA
These Bylaws are intended to complement the Faculty Handbook of the College of William and Mary. In
the event that there is conflict between these Bylaws and the Faculty Handbook the Faculty Handbook will
control.

Article I
Definition of the Faculty
Sec. 1. All persons holding appointments (active or emeritus) as professors, associate professors, assistant professors, instructors or lecturers in the School
of Marine Science of The College of William and Mary in Virginia are members of the Faculty as this term is used in the Bylaws, and are entiUcd to vote in
meetings of the Faculty. All persons holding adjunct appointments and all persons holding positions defined by the state as "Teaching and Research
Administrative" personnel are non-voting members of the Faculty.
Sec. 2. The President and Provost of the College of William and Mary (hereafter referred to as the President and Provost) and the Dean, Associate Dean and
Librarian of the School of Marine Science, (hereafter referred to as the Dean, Associate Dean and Librarian) are members ex officio of the Faculty.
Sec. 3. The Faculty shall be organized into subfaculties according to specialized discipline. The number and identity of subfaculties shall be established by
the Faculty, subject to approval by the Dean. Each Faculty member shall select one subfaculty through which he or she shall vote on Faculty committee
representation. Subfaculties may permit members of other subfaculties to participate in the conduct of subfaculty affairs. If the Dean is a member of a
subfaculty, he or she shall not represent the subfaculty to any committee with subfaculty representation.

Article II
Officers of the Faculty
Sec. 1. The Dean is the chief administrative officer of the School of Marine Science.
Sec. 2. The Dean shall preside at meetings of the Faculty. He may appoint a Parliamentarian to assist him. In the absence of the Dean, the Faculty may
elect a temporary presiding officer.
Sec. 3. A Secretary of the Faculty shall be elected from among the members of the Faculty for a term of two (2) years. 1be Secretary shall record the
minutes of each meeting and distribute them to the members of the Faculty within two (2) weeks thereafter. Copies shall be provided for the archives of the
College, the President, the Provost, the Dean and the Secretary. The copy in the possession of the Dean may be consulted by any member of the Faculty upon
request. Opportunity shall be given at each meeting of the Faculty to correct the minutes of the previous meeting.

Article III
Meetings of the Faculty
Sec. 1. Quarterly meetings of the Faculty shall be held in August, November, February and May al a time and place to be established by the Dean. Notice
of these meetings shall be given in writing at least fourteen (14) calendar days in advance.
Sec. 2.1. Special meetings of the Faculty may be called by the President, the Provost, or the Dean.
Sec. 2.2. A special meeting of the Faculty shall be called within one (1) week after the tender of the request of any elected committee (see Article V) or
upon the written petition of at least twenty-five percent of the voting Faculty.
Sec. 3. One-half of the voting members of the Faculty shall constitute a quorum.
Sec. 4. No motion or resolution affecting the academic policy of the School of Marine Science shall be voted on in a meeting unless it shall have been
submitted in writing to the Dean and copies thereof sent to all members of the Faculty at least one (1) week prior to the date of the meeting. This requirement
may be waived by unanimous consent of those present.
Sec. S. l. The President, the Provost, and the Dean may each at his or her discretion invite persons not members of the Faculty to attend meetings of the
Faculty.
Sec. S.2. Members of committees of the Faculty who are not members of the Faculty may attend and participate in Faculty meetings during consideration
of reports of their committees, but shall not vote in decisions of the Faculty.
Sec. 6. The rules contained in the current edition of Robert's Rules of Order shall govern the meetings of the Faculty in all cases to which they arc
applicable and in which they are not inconsistent with these Bylaws and any special rules of order the Faculty may adopt.

Article IV
Responsibilities of the Faculty
Sec. I. It is the general responsibility of the Dean and the Faculty to formulate, develop, maintain, periodically review and when appropriate revise the
academic policies of the School of Marine Science and to make recommendations to the Provost and the President regarding all matters related thereto.
Sec. 2.1. The Faculty shall determine the academic requirements for any earned degree awarded under its authority, Master of Arts or Doctor of Philosophy
in Marine Science and such other earned degrees as may be assigned by the Board of Visitors of the College.
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Sec. 2.2. With respect to the degrees authorized in the preceding section the Faculty shall:
(a) certify the names of those students who have fulfilled the academic requirements for those degrees;
(b) detennine the academic prerequisites for admission of students to courses and to candidacy for degrees;
(c) detennine the policy governing the evaluation of credits transferred from other institutions;
(d) determine the conditions defining "graduate" and "residence" credit; Residence credits are those taken by a student to fulfill the School of Marine
Science's definition of residency found in the School of Marine Science Catalog;
(e) determine academic standards for continuation in residence, for academic classification, and for status as a student in the School of Marine Science;
(t) determine the system of grading to be employed;
(g) detennine policy regarding final examinations; and
(h) detennine the regulations governing attendance of students in classes.
Sec. 2.3. The Faculty may delegate the administration of its policies in these areas to its duly constituted officers and committees.
Sec. 3.1. The School of Marine Science, through adequate representation on College committees and councils, shall participate in the establishment and
administration, by such committees and councils, of general College policies on matters affecting the academic program such as, but not limited to, admissions,
the College calendar, academic record-keeping, the development and use of the College library, research and publication, conditions of student life, extra-curricular
events, nominations for honorary degrees, the selection of major administrative officials, and the determination of institutional priorities and the allocation of
resources.

Article V
Elected Committees of the Faculty
Advisory Committee
Sec. 1.1.1. There shall be an Advisory Committee (hereinafter as used in this section, "Committee") consisting of one (1) representative and an alternate
elected by each subfaculty for a term of two (2) years, approximately one-half of the terms expiring annually. New members and alternates shall be elected at
subfaculty meetings at the beginning of each academic year.
Sec. 1.1.2 The Faculty shall elect a Faculty Liaison representative to the Board of Visitors. The Faculty Liaison representative (if not a member of the
Faculty Advisory Committee) shall report to the Faculty Advisory Committee and serve as an ex officio member of that committee.
Sec. 1.2.1. The Committee shall advise the Faculty on Faculty and student affairs relative to the academic program and the welfare of the Faculty and the
students, review procedures of the various Faculty Committees as directed by the Faculty, recommend to the Dean the agenda for Faculty meetings, respond to
Faculty requests for study of problem areas, and assist the Dean in academic matters.
Sec. 1.2.2. Whenever the Provost, the President, or the Board of Visitors desires representation from the Faculty, this Committee shall serve in that
capacity.
Sec. 1.2.3. The Committee shall report to the Faculty at each regular meeting of the Faculty.
Sec. 1.24. All recommendations for action passed by the Committee shall be presented to the Faculty for approbation within four (4) months of the date
of passage. Any recommendation not submitted to the Faculty within this time must be re-affirmed by the Committee.
Sec. 1.3.1. The officers of the Committee shall consist of a Chainnan and a Secretary, elected from among the elected Committee membership annually at
the first meeting following election of new members.
Sec. 1.3.2. The Chainnan shall call meetings of the Committee at least quarterly. A meeting shall be called by the Chairman at the request of one-half of
the Committee members, or at the request of the Dean.
Sec. 1.3.3. The Chairman shall have the right to establish subcommittees subject to the approval of the Committee and to appoint each subcommittee
chairman. The Chainnan and subcommittee chairman shall appoint other members of the subcommittee from the Faculty, with appropriate consideration for
subfaculties, and when appropriate, the student body.
Sec. 1.4.1. The rules contained in the current edition of Robert's Rules of Order shall govern meetings of the Committee in all cases to which they are
applicable and in which they are not inconsistent with these Bylaws and any special rules of order the Committee may adopt.
Sec. 1.4.2. A quorum shall consist of two-thirds of the Committee members or elected alternates. Only elected members or elected alternates may vote in
the Committee. Elected alternates may vote only in the absence of elected representatives.
Sec. 1.4.3. A simple majority of members present shall suffice to resolve any issue brought to a vote before the Committee.

Committee on Academic Status and Degrees
Sec. 2.1. There shall be a Committee on Academic Status and Degrees (hereinafter as used in this section, "Committee") consisting of six (6) elected
Faculty members. The members shall serve for two (2) years, three (3) terms expiring annually. The Committee shall elect its chairman from among the
membership annually after election of new members.
Sec. 2.2. The Committee shall evaluate the perfonnance of all students with respect to guidelines approved by the Faculty regarding academic standards for
continuation.
Sec. 2.3. The Committee shall further (a) evaluate academic credits to be transferred from other institutions, and (b) determine which students have
completed the requirements for admission to candidacy, in accordance with policies established by the Board of Visitors of the College of William and Mary and
the Faculty.
Sec. 2.4. In the exercise of its duties the Committee may recommend waiver of literal application of degree requirements to the Dean whenever, in its
judgment, special circumstances exist which justify such action.
Sec. 2.S. Students have the right to appeal adverse decisions of this Committee to the Faculty in writing (to the Faculty Secretary) two (2) weeks before a
Faculty meeting.
Sec. 2.6. All actions of the Committee shall be reported to the Dean for appropriate administrative action and to the Faculty at the next regular Faculty
meeting.
Sec. 2.7. All actions of the Committee with regard to admittance to candidacy shall be reported to the Faculty for their review and approval at the next
regular Faculty meeting.

Committee on Faculty Status and Tenure Review
Sec. 3.1. There shall be a Committee on Faculty Status and Tenure Review (hereinafter as used in this section, "Committee") consisting of six (6) elected
members holding the rank of Associate Professor or Professor. Membership on the committee shall be restricted to Faculty who are either: (1) Tenured
Contracted Faculty or (2) Classified Faculty with seven or more years of academic service at the School of Marine Science. A maximum of two (2) members
may belong to a single subfaculty. Members shall serve terms of two (2) years with three (3) members elected annually. The Committee shall elect its
Chainnan from among the membership annually after election of new members.
Sec. 3.2. The Committee shall review the academic credentials of applicants for Faculty status and make recommendations regarding Faculty appointment
and rank to the Dean, to be forwarded through the Provost and the President to..the Board of Visitors of the College of William and Mary.
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Sec. 3.3. The Committee shall review, according to procedures and criteria approved by the Faculty, the academic record of Faculty members and make
recommendations to the Dean regarding Faculty advancement and/or tenure. All Faculty members below the rank of professor shall be evaluated at least every
three (3) years and every five (5) years after reaching the level of Professor. Consideration of tenure and promotion shall follow the principles and criteria set
forth in the Faculty Handbook. No committee member shall vote on his or her own status.
Sec. 3.4. Each Faculty member shall be notified when decisions affecting Faculty status or academic advancement shall be made, and shall be given the
opportunity to submit material which he or she believes pertinent to the evaluation. On the request of the Faculty member, the bases of the Committee's
recommendation shall be provided in writing. If the Faculty member alleges that the decision was based on inadequate consideration, a review shall be undertaken
according to procedures in the Faculty Handbook.
Sec. 3.5. The Committee shall meet at least twice a year.
Sec. 3.6. If the Dean is in agreement with a written Committee recommendation, the Dean shall forward it along with a written recommendation to the
Provost.
If in disagreement with a Committee recommendation, the Dean shall, in writing, fully inform the Committee of the nature of the disagreement.
If the disagreement is not resolved, both the Committee and the Dean's recommendation shall be forwarded to the Provost.

Committee on Admissions
Sec. 4.1. There shall be a Committee on Admissions (hereinafter as used in this section, "Committee") consisting of one (1) representative elected by each
subfaculty for a term of two (2) years, approximately one-half of the terms expiring annually. The Committee shall elect its Chairman annually after the
election of new members.
Sec. 4.2. The Committee shall be responsible for distributing completed applications for admission to appropriate subfacultics for review.
Sec. 4.3. The Committee shall receive for consideration from each subfaculty reviews and recommendations for student admissions with a priority ranking.
The Committee shall also receive for consideration reports from each sub faculty and from the heads of the research di visions of the Institute on funding and space
available for incoming students.
Sec. 4.4. The Committee shall forward to the Dean its recommendations for admissions of students with and without financial support.
Sec. 4.5. The Committee shall follow policies for student selection approved by the Faculty. the President, and the Board of Visitors.

Committee on Curriculum
Sec. 5.1. There shall be a Committee on Curriculum (hereinafter as used in this section, "Committee") consisting of one (1) Faculty member elected by
each subfaculty and one (1) representative elected by the Student Body. Faculty members shall be elected for terms of two (2) years, approximately half of the
terms expiring annually. The student representative shall be elected annually and shall be certified by the Dean. The Committee shall elect its Chairman
annually after the election of new members.
Sec. 5.2. The Committee shall conduct a continuing study and review of the educational program, courses, and catalog. It shall review recommendations
and requests for changes in curriculum brought before it by any subfaculty or the Dean. It shall bring proposals involving changes in educational policy before
the Faculty, together with recommendations for action. The Committee shall have authority to recommend to the Dean curriculum changes which do not alter
existing policy.
Sec. 5.3. In performing its duties the Committee shall be empowered to call upon any member or group of the Faculty for advice and assistance.

Committee on Nominations and Elections
Sec. 6.1. There shall be a Committee on Nominations and Elections (hereinafter as used in this section, "Committee") consisting of one (1) representative
elected by each subfaculty for a term of two (2) years, approximately one-half of the terms expiring annually. The Committee shall elect its Chairman annually
after election of new members.
Sec. 6.2. The Committee shall actively seek out and nominate appropriate candidates for the office of Secretary of the Faculty and membership of elected
committees and representatives of the Faculty except those committees with subfaculty representation. In seeking out candidates the Committee shall take
positive steps to secure the fullest and most representative participation of members of the Faculty in Faculty governance, limited only by the availability,
interests and capabilities of individuals. No Faculty member shall serve on more than two elected committees simultaneously. The Committee shall keep a
record of all offices of the Faculty and shall inform the Faculty or its appropriate officers when vacancies in these offices occur by reason of expiration of tenns or
otherwise. Al least one (1) week in advance of elections, the Committee shall make written nominations for vacant elective offices of the Faculty. The
Committee shall conduct all elections in accordance with these Bylaws or as established by the Faculty.
Sec. 6.3. Nominations from the floor at Faculty meetings for all elective offices under the purview of the Nominations Committee are permissible.

Article VI
Other Committees of the Faculty
Sec. 1.1. Subject to the approval of the Dean, the Faculty may establish such committees as it deems necessary to exercise its responsibilities.
Sec. 1.2. The Dean may es~blish such ad hoc committees as he deems proper.

Article VII
Amendments and Effective Date
Sec. 1. Subject to the approval of the President and the Board of Visitors, these Bylaws may be amended by a two-thirds vote at any regular meeting of the
Faculty, provided that a copy of the proposed amendment shall have been submitted to every member of the Faculty at least one week in advance.
Sec. 2. These Bylaws shall become effective upon approval of the President and the Board of Visitors.

Approved by Board of Visitors
25 April 1986
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Appendix XI

ORGANIZATION
The Virginia Institute of Marine Science is organized as a research institution to support its primary
functions to conduct research and provide timely advice on matters related to utilization of the
Commonwealth's marine resources.
The Institute is organized into two components under the Dean/Director, a research, advisory and
education component headed by the Associate Dean/Director and a financial/administrative component
headed by the Associate Director for Finance and Administration.*
For academic matters, the School of Marine Science is organized by sub-faculties (Appendix II).

OOAROOF VISHORS
COLLEGE Of WUIAM ANO MARY

SCHOOi.OF
BUSINESS ADMINISTRATION

SCHOOLOF

SCHOOLOF
MARNE SCENCE

ARTS ANO SCIENCES

MARSHALL·WYTHE
SQiOOLOFI.AW

AND

VIRGINIA INSTITUTE
OF MARNE SCIENCE

DEAN/DIRECTOR

ASSOCIATE DIRECTOR FOR
FINANCE AND ADMINISTRATION

- - - - - - - - - ASSOCIATEOEAKOIRECTOR
FOR~EDUCATION

DMSIONOF
PHYSICAL AND

EASTERN SHORE
~TORY

OCEN,I»-,

LIIRARY

COASTAi.LAW

ENGt£ERN3SCENCES

PLANNING AND
BUXlET

CHEMICAL
OCEANOGRAPHY

LOGISTCS

BUU>INGSAND
GRJlNlS

FACU.TYOF nE SCH:XX. OF t.W\N:SCENCE
Biolagical Ocmnog,aplly

Fishorils Ocaanography
Geol,)gical Oceanogtuphy Cllomlclll OcGanoG,apt,y
Physical OcGanoG,aphy
Marino RoSOW"ca ManaGomen•

Membe,. or lhe proleuionlll 11a11 having lacully rank
ancl indivicl11III !11c11Uy members are organized into
111b-racu11ias, !hereby allowing consldoration or matters
pertaining lo lho aaidomic program.

*A reorganization was implemented as of July 1, 1986 which will be reflected in the 1987 annual report.
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1
2
3
4
5
6
7
8
9

COLLEGE OF WILLIAM AND MARY
Virginia Institute of Marine Science I
School of Marine Science

10
11
12
13
14
16
16
17

ASHE HOUSE
BOAT REPAIR SHED
BROOKE HALL
BYRD HALL
CLAYTON HOUSE
CONRAD HOUSE
DANA HOUSE
DAVIS HALL
DEMONSTRATION BUILDING
DIVING LOCKER
FERRY PIER HOUSE
FRANKLIN HALL
GARAGE
GREENHOUSES
HOXTONHALL
HOXTON ANNEX
JEFFERSON HALL

18

19
20
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22
23

24
25
26

V
28
29
30

31
32
33
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MASEFIELD HOUSE
MAINTENANCE SHOP
MARINE CULTURE LAB
MAURY HALL
MELVILLE HOUSE
NEWPORT HALL
PAGE HOUSE
POOL CAR GARAGE
RALEIGH HOUSE
REED HOUSE
SALT WATER LAB
SEDIMENT LAB
STEVENSON HOUSE
WATERMEN'S HALL
WHITEHOUSE
WILLIAMS HOUSE
PARKING

